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OFTA “PROPER” NAME 


The ingenuity and resourcefulness that has originated 
YoMulelsb Mmaloh-1 Meo lile Mm ole -ttol ule ole tol diate olel i Mel -tolalaler 
is aptly described by the name NEW DEPARTURE » » 
Ball Bearings — the type selected for countless 
applications in this highly mechanized war— produced 
by NEW DEPARTURE in maximium quantity and top 


precision quality, will again be logical choice for 


peacetime uses. 


NEW DEPARTURE 


BALL BEARINGS 








“Which lubricant to use?” 








A 


a 





Standard Coded Lubrication Service 


... a definite answer to your oilers’ question, 
"Which lubricant to use?” 


The best lubricants and the most care- 
ful study of where and how to apply 
them are wasted unless the right lubri- 
cant is applied to the right spot every 
time it is needed. Worse than that, 
when lubricants are misapplied, ma- 
chines may be damaged, time is wasted 
repairing them, and production drops 
off. The men in charge of your lubri- 
cation can tell you how troublesome 
this problem is in your plant—particu- 
larly today with new men on machines 
and oiler crews changing continually. 

Misapplied lubricants have been as 
much of a problem to us as to you. For 
example, our Engineers may work with 
your plant men to determine the right 
lubricant for a certain troublesome ap- 
plication. It is found and works suc- 
cessfully for some time. Then trouble 
suddenly occurs—bearings go out, and 
a machine is tied up. Perhaps a new 
oiler was on the job—his instructions 
might not have been clear—or some- 


one just “forgot” and the wrong lubri- 
cant was applied. But before the real 
cause is discovered—if it ever is—our 
lubricant is subjected to criticism and 
you waste time needlessly trying to 
find another. 

Standard Coded Lubrication Serv- 
ice is our contribution towards solving 
your problem and ours. 

The plan is briefly described at the 
right. Any plant is free to use this sys- 
tem or adapt it to its lubrication pro- 
gram. Plants in the Middle West, 
whether they use Standard Oil prod- 
ucts exclusively or not, can get the ma- 
terials needed, and the help of a Stand- 
ard Lubrication Engineer in installing 
the service. Call the nearest Standard 
Oil Company (Indiana) office. Say you 
want to get more information about 
Standard Coded Lubrication Service. Or 
write 910 S. Michigan Ave., Chicago 
80, Ill. In Nebraska, write Standard Oil 
Company of Nebraska at Omaha 2. 


How Standard Coded 
Lubrication Service works 


The first step in the plan is to assign code 
numbers to each lubricant used in the 
plant. Lubricants are simply numbered | 
1, 2, 3, etc. These numbers bear no signifi- 
cance as to type or grade of lubricant. 

Next, numbered decalcomanias 

(furnished by us) are applied to; 


—every point of lubri- } 
cation on every ma- 
chine 


—every grease gun or 
oil can used in servic- 
ing equipment 





—every container 
or -drum on your 
lubrication carts 
where they are 


and every barrel, 
drum, or storage 
tank in your oil 
house. 


You can see at a glance that oilers merely 
need to follow the code number when fill- 
ing dispensing equipment from storage, 
and in applying the lubricant to the right 
place, which is clearly marked to show 
that lubrication is needed and what num- 
ber to use. 

Machine Record Cards: 
Where desired, a suppl 
of machine record cards 





- is provided. The card ora 
Nw copy of it may be kept in 
x ~) office files. This card shows 
the number of points to 
be lubricated, lubricants to 


be used, and lubricating schedules. 














Lubrication Chart: For control purposes, a 
card is provided to list, by brand name 
and code numbers, all lubricants used in 
the plant. This card is used by stock clerk 
or stockkeeper to enable 

him to requisition prod- 

ucts by brand name, and 

to mark barrels with the 

correct code numbered 

decal. 


This Booklet gives full de- 
tails of how Standard 
Coded Lubrication Service 
can go to work in yout 
plant. Ask your Standard 
Oil Man for a copy. Talk it 
over with him and the men 
in charge of your lubrica 
tion. See how this plan fills 
a gap in your lubrication program. 


Oil is Ammunition ... Use it Wi 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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ANOTHER COTTA “ENGINEERED-TO-ORDER" TRANSMISSION FOR VULCAN IRON WORKS, WILKES-BARRE, PA. 


* War-time loads roll smoothly when a Vul- 
can locomotive gets behind and pushes! It’s just 
as efficient on the “pull,”’ too, with four speeds 
forward and reverse ... a purring power-house 
on wheels! To get the necessary guts in the 
gear box, Vulcan comes to COTTA... for smooth, 


quiet, highly efficient, low-cost transmission of 


to fit the space you have available, individually 
engineered to meet those special conditions. We'll 
gladly send our illustrated brochure, or answer 


questions. Write or phone to-day! 


COTTA TRANSMISSION CORP., ROCKFORD, ILLINOIS 








Service 


artic power... engineered to order. For over 30 . L\ 
ian! Assurance if 
years, COTTA has been a source of custom-de- Sinn ! 

signed transmission units for locomotive cranes, HEAVY-DUTY 
TRANSMISSIONS 


oil-well drilling rigs, power excavators, mine- 





PRECISION-BUILTe@ SPECIALLY 
ENGINEERED FOR YOUR PRODUCT 





sweepers, and the like. Tell us about your heavy- 

















duty transmission problems. We precision-build 
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NICKEL ALLOYS AID THE CHEMICAL INDUSTRY 


to KEEP Em PRODUCING [ 


Stainless Steel Lined Polymerization Reactors in Synthetic Rubber Plant 


Equipment of Stainless Steel, Nickel and Monel 


meets many specialized requirements 


Chemical engineers have met America’s 
wartime challenge: 


They opened the gates to a mighty 
flood of products going to war...strate- 
gic raw materials, synthetic substitutes, 
and entirely new substances having ad- 
vantages all their own. 


A factor in this production success is 
the wide use of stainless steel, Monel, 
and other corrosion-resistant alloys 
containing Nickel. 


For in the chemical industry corro- 
sion is a large-scale menace. 


To wage war on this enemy,chemical 
engineers enlisted the aid of Nickel, 
because Nickel imparts to other metals 
strength and resistance to corrosion and 
wear. In the chemical field, as in many 


others, a little Nickel goes a long way 
to keep equipment producing. 


It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 


Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 


actors, for shipping drums and tank cars, 


for pumps, piping and storage tanks, for 
agitators and settlers, for stills and di- 
gestors—for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 


of the chemical industry...and of many 
others. Whatever your industry may be 
...if you want help in the selection, 
fabrication, and heat treatment of al- 
loys... we offer you counsel! and data. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working  instruc- 
tions. Why not send for your 
copy of Catalog C today? 


‘ Nickel * 





THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wail st., New York 5,N.Y. 
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A pioneer aircraft 
oil cooler. Diameter 
Sinches, with short 
warm-up ‘*‘*muff’’ 
indicating limited 
thaw-out require- 
ments. Built by 
Young for the U.S. 
Army Air Force. 


Present Young air- 
craft oil cooler. 10 
inches in diameter, 
almost four times 
the heat transfer 
capacity and five 
times faster warm- 
up. Built by Young 
for military and 
commercial use. 


YOUNG COOLERS 


KEEP PACE WITH PROGRESS 


| theme the past twelve years planes have 
harnessed almost ten times the horse- 
power, flown four times faster, miles higher, 
many times farther. Pacing this unprecedented 
path of progress were vital accessories such as 
the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hun- 
dreds — its modern counterpart is being made 
by the thousands. Though alike in basic prin- 
ciple, the present cooler is usually twice as 
large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and 
excellent anti-congealing characteristics. The 
modern Young Aircraft Cooler is the last word 
in efficiency .. . is built to rigid military speci- 
fications. Let Young Heat Transfer Engineers 
help you keep pace with progress. 


~ 


. 
SALVAGE SCRAP 
. 

Wit THE WaR 





HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators ¢ 
Intercoolers @ Heat Exchangers @ Engine Jacket Water Coolers ©@ Unit Heaters 
@ Convectors @ Condensers @ Evaporators @ Air Conditioning Units @ Heating 
Coils @ Cooling Coils @ and a line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO. « DEPT. 214-E « RACINE, WIS. U.S.A. 
Distributors: Pacific Airmotive, Burbank, Calif. + Aircraft Steel & Supply Co., Wichita, Kans. 
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The Chips are Down 


EVER before such high out- 
N put of parts made of metal. 
Never such efficiency in turning 
them out. 

One great aid to faster machining, 
not available during World War 
One, is now effected through the 
use of cutting and soluble oils de- 
veloped by TEXACO. 

Texaco cutting oils permit higher 
speeds and feeds, with improved 
surface finish. They lubricate the 
tools, and by carrying away the heat 


TEXACO 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS * 


prevent chip welding and lengthen 
tool life, assuring greater output. 

So superior have Texaco cutting 
and soluble oils proved that they 
are definitely preferred for many 
machining operations. 

The Services of a Texaco Engi- 
neer specializing in cutting coolants 
are available to you through more 
than 2300 Texaco distributing 
points in the 48 States. 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 
*& More stationary Diesel horsepower in 
the U. S. is lubricated with Texaco than 
with any other brand. 


* More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated with 
Texaco than with all other brands com 
bined. 


% More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 


% More revenue airline miles in the U. S 
are flown with Texaco than with any 
other brand. 


* More buses, more bus lines and more 
bus-miles are lubricated with Texaco 
than with any other brand. 


CUTTING, SOLUBLE AND 
HYDRAULIC OIL 


FOR FASTER 
MACHINING 


HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPT! 
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PREPARED BY THE SENECA FALLS MACHINE Co. “THE Qo-owunrg PEOPLE” SENECA FALLS, NEW YORK 











HEAVY FORGED GEAR BLANKS, IN 
A WIDE VARIETY OF SIZES, ARE 
TURNED, FACED AND GROOVED 
IN A SINGLE OPERATION ON A 


MODEL R-14 Jo-SWwiey LATHE 




















































co PROBLEM: To provide a single automatic lathe capable of turn- 
I £ 
ver m ing, facing and grooving a variety of sizes of heavy steel gears and 
» than ee nate a > wae’ 
requiring minimum change-over time from job to job. 
nowt SOLUTION: The R-14 Lo-swing Lathe was chosen for this job 
I with primarily because it had the power and capacity necessary to 
com . . . ” 
handle heavy steel gears, varying in size from 4%” to approx- 
imately 10” diameter. The built-in, Quick Change-over Mechan- 
cars i 
»xaCo Wave You Received Your ism on this lathe also provided a simple and speedy means for vary- 
fare ing the carriage stroke, as required for each individual gear job. 
U.S SENECA FALLS AUTOMATIC ~ 7] 4 
en D Forged gear blanks come to the lathe with only the hole finished. 
. } 
Bulletin D-43 de- Drive is by arbor through this hole as seen in the drawing above 
ane scribes 18 stand- which illustrates typical tooling for one of the gears. 
ae ardized models of ° : . : P 
iti sheen nin iilene. In order to simplify tooling, this Model R-14 Lo-swing was 
saving Work Driver. equipped with a standard Third Slide or Overarm which carries 
Write for your copy the grooving tools. Turning is accomplished with the Front 
today. Seneca Falls : . . 
} oe arn a Carriage tools while tools on the Back Attachment face the 
i Machine Co., Seneca 
Falls, N. Y. sides of the gears. 
rt 
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One of the most unique military machines American 
inventive genius has created for today’s highly mechanized 


warfare is the M-4 Military Tractor. Built to haul the 
heaviest artillery swiftly over every conceivable kind of 
terrain — shell holes and ditches, loose sand, deep mud 
and mountainous hillsides — this powerful prime mover 
was developed by the Allis-Chalmers Tractor Division in 
cooperation with the Army Ordnance Department. 


A specially engineered United Oil Bath Air Cleaner 
and precleaner installed in this combat unit affords maxi- 
mum protection to the vital internal parts of the power 
unit — against excessive dust, smoke and other abrasive 
air particles present in combat areas. 


This is one of 260 models of United air cleaners for all 
types and sizes of internal combustion engines. Our many 
years of experience plus knowledge gained in war-devel- 
oped installations will be put to effective use in providing 
higher standards of protection for new engines 
coming tomorrow. 


We invite you to draw on this experience in de- 
veloping proper installations in your new designs. 


UNITED SPECIALTIES COMPANY 
UNITED AIR CLEANER DIVISION + CHICAGO 28, ILLINOIS MITCHELL DIVISION » PHILADELPHIA 36, PA. 
AIR CLEANERS *& METAL STAMPINGS *& HIGH PRESSURE. HOSE CLAMPS 
x IGNITION SWITCHES * ROLLED SHAPES *% DOVETAILS~ 
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Controller is mounted on the 
under side of steering wheel. 


Controller, with cover removed 

— operated from driver's seat 

—a simple, effortiess, instantly 
effective brake control. 


Positive Control — Driver has complete control at 
all times. Any degree of braking power may be applied 
instantly, without effort. A rheostat in the controller reg- 
ulates flow of current to brakes, thus governing the speed 
and power with which the trailer is stopped. 





Instant Brake Action...No Time-Lag 


With ideal road conditions, if your truck is traveling at a 
speed of 20 miles per hour, the distance required to stop 
is 30 feet. This distance is increased 29 feet each second 
of time-lag between the time the brake is applied and the 
time the vehicle stops. The further the rear wheels are 
from the driver’s seat, the greater the time-lag, and the 
more distance needed for stopping. 


With other type brakes there is serious time-lag but with 


- WARNER ELECTRIC BRAKES there is vo time-lag. The 
D] electric braking power, applied in any desired amount at 
™ the controller on steering wheel, travels instantly to the 


wheel brakes and regardless of whether the rear wheels 
re 10 feet or 100 feet back from driver’s seat, instant 
raking is certain...you can depend on a smooth 
0-foot stop from a speed of 20 miles per hour. 





BUY 
J WAR Bowns 


it the present time the needs of our armed forces must 
e served first. However, if you are in the “essential” cat- 
gory, we can arrange to furnish Warner Electric Brakes. 





VARNER ELECTRIC BRAKE 






RIE: 
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MANUFACTURING 


It may take several seconds to 

actuate other type brakes... kee 

but electric power flows in- 

stantly, any distance, and as- 
sures instant braking. 


ELECTRIC 


COMPANY, 
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NYTHING as small as .000025” 


doesn’t register on the human 
senses. But such minute clues don’t es- 
cape this electrical sleuth. Picking up the 
faintest vibration caused by unbalance, 
the Gisholt Dynetrics locate, measure, 
and apprehend the offending elements— 


all in a few seconds! 


You may never need accuracy down to 
.000025” in commercial work. But it’s 
there when you want it. And because the 
Dynetrics provide it so quickly, and so 
easily, they put static and dynamic bal- ' 
ancing of rotating parts on a mass pro- " i» < | ee, Clits 


duction basis at lower cost than ever 





before. 

With so little time and effort needed to 
assure smoother, quieter operation and 
longer life in your product, isn’t it wise 


to investigate now? Write for literature 


about Gisholt Dynetric Balancing Ma- = 
chines. M/a 


GISHOLT MACHINE COMPANY | 
‘S 





DYNETRIC BALANCING is used to eliminate vibra- 
tion in this huge herringbone marine gear. The same basic 
principles are applied to correct balance in any rotating 


Look Ahead... Keep Ahead... part weighing from 1 ounce to 50 tons. Gisholt engineers 


‘ x will gladly recommend the type best suited to your ¢- 
With Gisholt Improvements SS gniveninnin, Whibeus. 


1205 E. Washington Ave., Madison 3, Wis. 




















TURRET LATHES * AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 





for the precision spotwelding of 





light gauge ferrous alloys 


CHECK THESE EXCLUSIVE SCIAKY FEATURES 



















PREHEAT .. . Scaly, rusty 
or coated steels easily 
= welded by virture of pre- 
heating feature. 













VARIABLE PRESSURE... 
. Heavy initial pressure, 
normal pressure during 
current flow and forging 






















SELF CONTAINED... 
Controls and contactor 
are in hinged cabinet — 





pressure 


simplifies installation. 

















HEAD RETRACTION ... 
Working stroke is '2"’— 
retraction of 2%" is elec- 
trically controlled by foot 
switch. 


SAFETY SWITCHES . 
Provide control over 
welding circuit, control 
circuit and foot switch 
circuit. 























AUTOMATIC WATER 
SHUT-OFF .. . Water sup- 
ply is automatically cut 
off when head is retract- 
ed or control switch off. 


ELECTRONIC TIMER ... 
Patented Sciaky Timer 
uses no intermediate re- 
lay — operates relay di- 
rect from tube. 














BRAIDED CABLES... Used 
between transformer and 


TRANSFORMERS .. . Sec- 
ondaries are hard rolled 
copper—having less ten- 
dency to overheat. 






upper electrode — result 





in less fatigue breaks. 



























ELECTRO VALVE... Fast- 
| acting d.c. operated sole- 
| noid valve controls air to 
i 
; 
| 





WIRING ... Terminal 
board wiring — plug and 
receptacle connections 
between welder and con- 










































operating cylinder SPEED .. . 180 spots per FOOT SWITCH... %" cok eaten 
minute on two thick- stroke on covered foot 
nesses of .032” pickled switch — operator need 


not raise entire foot from 
floor. 








mild steel. 














ei cesT | SERRATE 
SSciaky SrRes. 

=) SOIREE AE 
Monufacturers of a Complete Line of A-C and D-C Electric Resistance Welding Machines 
4915 W. 67th STREET, CHICAGO, ILLINOIS 


Sciaky specializes in the design and construction of special equip- 
ment. Consult us on your resistance welding problems. | 


yibva- 
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These compact, efficient packages of power will 
perform many of the jobs in controlling the flight 
of tomorrow's skyliners. Their high precision 
has won them a place in today’s fighter planes. 


a 


‘PROMISE OF A BRIGHT FUTURE 


in the Transmission 
of Power... 


we demands of war have brought 

a revolution in the economical 
transmission of power. Here at Foote 
Bros. new advances in engineering— 
new developments in the manufacture 
of extremely high precision gears, 
speed reducers and aircraft devices, 
give promise to American manufac- 
turers of a new era of “better power 
transmission through better gears” 


when the war is won. 





Tomorrow these new developments 


Mass production of high precision gears will assure may solve problems for you in the 
| more efficient performance — greater compactness : " 
| and increased speed in tomorrow's machines. equipment you manufacture. When 





that time comes, you may look to Foote 
Improved speed reducer designs assure greater 


compactness—smoother operation and a new effi- 
ciency to tomorrow's equipment manufacturers. 


mig ae Le 















Bros. for gears and speed reducers in 





any size—held to the tolerances you 












require. Foote Bros. will also be able 
to offer you an engineering service to 
assist your designers in any power 
transmission problem requiring the 


use of gears and speed reducers. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 


5225 South Western Boulevard, Chicago 9, IIl. 


ECDTESBROS. 


Bolter Power Tuavtomiscion Through Boller Bear 



























EX-CELL-O CYLINDER BORING MACHINE 


To left: Ex-Cell-O angular type machine equipped 
with six spindles to finish bore valve seats 
and valve guide holes in cylinder head of 
aircraft engine on a _ production basis. Each 
spindle is individually adjustable for depth of 
cut, as are the tools in the boring bars (boring bars, 
not shown in picture, are piloted in the fixture). 


EX-CELL-0 SIX- 
WAY MACHINE 


Below: Ex-Cell-O  six- 
way machine for drill- 
ing, broaching and 
reaming valve guide 
holes in a magnesium 
crankcase. This machine 
is equipped with four 
standard hydraulic 





power units and two 
Ex-Cell-O special hy- 
draulic broaching units. 


mene 


Precidéont THREAD GRINDING, BORING AND LAPPING MACHINES » TOOL GRIND- 
* Z ns ERS « HYDRAULIC POWER UNITS + GRINDING SPINDLES » BROACHES « CONTINENTAL 
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PURE-PAK C AINER MACHINES + R. R. PINS AND BUSHINGS - PRECISION PARTS 
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CHOICE OF 4 BASES. 
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PORTABLE 


UNIVERSAL = BRACKET — 


PEDESTAL 








FLOATING is the only word to describe the effortiess action 
of the Dazor Lamp. For a slight touch will float this light exactly 
where it’s needed, as easily as a man can move his arm. And it 
stays put without locking. Raise, lower, push, pull or turn the Dazor 
Floating Lamp — it remains firmly and automatically held in position. 
Thus localized lighting acquires new efficiency... increasing produc- 
tion, improving accuracy and safety, lowering costs. 


Each job presents a separate problem of In thousands of industrial and govermental opera- 
illuminating the working area. With the tions, economical Dazor Floating Lamps arecon- 
Dazor Floating Lamp an employee gets tributing to high productive capacity. They are 


lighting flexibility at the point of work. He distributed by electrical wholesalers, selected 
can control intensity...avoid reflected 


b ‘ : for ability to serve. Call your electrical whole- 
glare... curtail eye-strain, fatigue and error. : p 
A single spring force acting through an Sale supplier or write us for 
ingenious linkage and arm parallelogram the names of our distributors 
balances the lamp arm in any desired in your locality. Upon request 
position. Both Fluorescent and Incandes- for Booklet “I” we will also 
cent Dazor Lamps are available; 4 bases send a 16-page Illustrated 


cover every type of machine fastening and Catalog describing Dazor 


portable plant use. models, features, applications. 


Dazor Manufacturing Co. + 4469 Duncan Ave., St. Lovis 10, Mo. 
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ANOTHER DOW SERVICE . . . DIE CASTINGS 








..- BY AMERICA’S LEADING MAGNESIUM PRODUCER AND FABRICATOR 


® As the pioneer producers of Dow- 
metal Magnesium Alloys, Dow devel- 
oped through years of research, a 
technique in parts production that 
helped America get a head start on 
war necessities. Diecasting of mag- 
nesium alloys in Dow's own shops to- 


cay is helping speed us on to victory. 


lhe virtues of high speed, low cost 
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quantity production are enhanced by 
the decrease in machining necessary 
—the dimensional accuracy—the ex- 
cellent surface finish and the weight 
saving of Dowmetal die castings. 
Whether for use on present parts or for 
those still in the print stage Dowmetal 
Magnesium Alloys die cast by Dow 
are ready to go to work for you NOW. 


AGNESIUM DIVISION—THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York « Boston «+ Philadelphia «* Washington 
Houston «+ San Francisco 


¢ Cleveland «+ Detroit * Chicago « St. Louis 
Los Angeles + Seattle 
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NEW, BUT PROVED .. . Over one-half million 
Hydrovacs are now in use from the tropics to the 
arctic on allied military vehicles... Because of these 


millions of miles of war-use, the Hydrovacis without 


doubt the best proved new product ever offered 


the automotive manufacturing and service trades. 
Simple... Efficient ... DEPENDABLE. 
NOW AVAILABLE for prompt delivery to 

qualified wartime users. See your Bendix B-K 


dealer or write the factory direct. 


BENDIX PRODUCTS DIVISION, South Bend, Indiana 


“Hydrovac’ and“ B-K" are trademarks of Bendix Aviation Corporation 
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Diamond T Production 


Zooms to High Level 18 
The author of this article begins with these 
words “An increase of ten times in dollar 
volume of motor trucks built during the 
war; an increase of 25 times in service and 
spare parts volume...” From there on 
he goes into the record of this company and 
makes it not only interesting reading but 
informative as well. 


General Plan of General 


Motors for Reconversion 22 
The whole industrial nation is “reconver- 
sion conscious” at this time. On April 19 
the General Motors Corp. presented their 
plan consisting of six major points, to the 
House Postwar Committee at Washington. 
Here it is. 


Napier Sabre Aircraft Engine 24 
Here are two pages of detailed drawings 
of this war plane engine to augment the 
descriptions and drawings that have been 
presented in previous issues. 


Foundry Devoted Entirely 
To Magnesium Castings 30 


The Hills-McCanna foundry has made an 
outstanding contribution to the war effort 
in their production of magnesium castings. 
The technique of this organization as re- 
vealed in this article makes most informa- 
tive reading. 


Griffon Engine in 


2000 Hp. Class 33 


Features of this new aircraft engine are 
now available and here they are. 


Electrolytic Process of Develop- 
ing Riveting Machine Fixtures 36 


Here is something new in_ production 
methods described and illustrated step by 


step. 


AAF Repair Base 
In New Guinea 38 


The men in the armed forces out front are 
doing a remarkable job in “keeping them 
flying.” Here is a picture presentation of 
how they do it. 
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Is 3.6 Per Cent Too Much? 
By Julian Chase 


HERE still persists in some quarters a disposi- 

tion, if not an active desire, to enliven or at least 

to sustain a smouldering but gradually dying be- 
lief in the widespread generation of excessive war 
profits. Our Comptroller General, as one exponent 
of that kind of thinking, has lately charged that war 
profiteers are “on the loose.” Another exponent can 
be pointed out as a Senator who, because of what he 
describes as “careless housekeeping of the procure- 
ment agencies,” supports an amendment to S. 1718 
by means of which the Comptroller General would be 
given power to investigate waste and extravagance in 
post-settlement audits of cancellations and _ report 
thereon to Congress. 

Those manufacturers who have been through re- 
pricing and renegotiation and have paid excess profits 
taxes wonder, no doubt, how the Comptroller, the 
Senator and others like them can “get that way.” 
They may wonder also why it is that there is and 
has been consistently so little hullabaloo about the pos- 
sibility of inexcusable and exorbitant waste in other 
governmental expenditures. They may well wonder 
even though, while waste at the spigot and waste at 
the bunghole are alike in kind but in this case by 
no means alike in degree, spilled wine from the bung- 
hole is but a stain on the carpet and cannot be put back 
into the barrel. 

But really, is there anything of any extent going 
on these days in the manufacturing industries that 
can be truly and broadly described as war profiteer- 
ing? Studies of corporation profits do not show it. 
The Government’s own watchdog, SEC, has issued sta- 
tistics covering the 1936 to 1942 earnings of a num- 
ber of manufacturing companies which are now al- 
most wholly engaged in war work. These figures in- 
dicate that, after taxes, profits for 1942 with respect 
to volume were from 23 to 55 per cent below those 
of 1939. 

The National City Bank of New York, within the 
past month, has published a study of earnings of 
2625 leading corporations, including a comparison of 
percentages of net earnings to sales for 920 manu- 
facturing companies. For this group, the figures given 
are 4.8 per cent for 1942 and 3.6 per cent for 1943. 
A similar earlier study showed that for 1940 the cor- 
responding figure was 7.5 per cent. 

If there is any war profiteering in industry, who’s 
doing it? 
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Here’s another CINCINNATI engineered job which required a knowledge 
of what happens when internal strains are released during the broaching 
process. The part is a die-cast bronze “carriage”. Two deep slots are 
broached in opposing sides, removing .015” per surface. 


To assure accuracy of the slot after broaching, and forestall a “potato-chip” 
curl of the thin walls, a unique fixture is employed which incorporates a 
spring clamping device in conjunction with a hand operated clamp. 


The broach insert design is important, too. Note the space 
between the semi-finishing and finishing inserts. This allows 
the teeth to entirely clear the work and permits the slot to take 


a new “set” before the finishers pass through. The machine is 
a CINCINNATI No. 1-30 Single Ram Hydro-Broach. 





Many difficult and unusual surface finishing jobs have been solved successfully 
here at CINCINNATI, where you have the advantage of both milling and 
broaching Engineering Service. Our engineers will be glad to suggest ways 
and means of improving your machining methods on present or post-war 
products. 


CINCINNATI Single Ram Hydro-Broach Machines, one-ton and 10-ton sizes. 
Complete specifications may be obtained by writing for catalog M-886. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO 
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Reconversion—__ 


an industrialist is that we tend to think 

of the war contract termination prob- 
lem as a problem in agreements and cancella- 
tions of contracts and in the financial problems 
that arise from those termination proceed- 
ings. As a matter of fact, the termination 
problem, as we see it as industrialists, is pri- 
marily a physical problem. 

The financial and legal aspects of this 
problem are distinctly secondary to the actual 
ledge problem of handling—the physical problem of 
ching getting this Government material and machin- 
‘ ery out, getting our own back in, and organ- 
izing and being prepared to resume the pro- 
duction of automobiles for civilian use. The 
chip” problem of reconversion, as I see it, will 

exceed in complexity the problem we faced 
when we undertook to convert our civilian 
factories for war production. We are now 
under a great deal more restraint and regula- 
tion of one kind or another than we were 
when the original conversion problem was 
undertaken. The freedom of action to which 
we were accustomed in peacetime has been 
necessarily restrained by war conditions. 
There was great enthusiasm on the part of 
ssfully everybody to get ready to defend ourselves 
g and when we felt that we might be attacked at 
r ways any moment. Whether there will be the same 
st-wal fervor when we try to get back into peace- 
time work remains to be seen. 

The automobile industry has converted 95 
per cent or more to war production. The only 
civilian production that is left, by and large, 
is the production of spare parts for civilian 
automobiles, which in itself is more or less 
directly related to the war effort and a few 

items like industrial engines. The contrast of 
). that with a man who is making doughnuts, 
for illustration, is a very dramatic one. It 


QC: of the difficulties which I sense as 
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<. Phupical Problem 


by B. E. Hutchinson 


Vice President and Chairman of the Finance 
Committee, Chrysler Corp. 


doesn’t make any difference whether he is 
making doughnuts for the soldiers and sailors 
or for civilians. In the automobile business, 
where the conversion to the war effort was 
naturally 100 per cent, the reconversion prob- 
lem will be that much more severe. 

Our plants cover about 30 million square 
feet of floor space, of which 17 million belong 
to Chrysler Corp., 1,600,000 square feet have 
been leased and about 11,500,000 square feet 
have been provided by the Government. In 
these factories we.have 20,365 of our own 
machines. There also are 20,903 machines 
owned by the U. S. Government. Seven thou- 
sand and thirty-nine of the Government- 
owned machines are on Chrysler property. We 
estimate that it is going to cost about $2%4 
million and will require something over three 
million square feet of floor space to store the 
Government-owned machines that are in 
Chrysler-owned plants today, so that we can 
resume production of our civilian automo- 
biles. We must put the Government machines 
on skids, grease them up, put them in a suit- 
able condition to be stored temporarily, and 
move them out of our plants to somewhere 
nearby. The cost is about $300 a machine. 

After Pearl Harbor we took our own ma- 
chines and put them right out in the fields; 
greased them up, put little sheds over them 
where we could and wrapped them up in bur- 
lap—just went to any extreme to clear the 
plants and get going on war production. To- 
day, with over 7000 Government machines in 
Chrysler-owned plants, we are responsible for 
them as.a bailee. Unless we are given clear- 

(Turn to page 148, please) 
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N INCREASE of ten times in dollar volume of 
motor trucks built during the war; an increase of 25 
times in service and spare parts volume—that’s the 
proud record of achievement marking the extent to 
which the Diamond T Motor Car Co., has participated 
in the military truck program. 

To visualize the history of this company, one has 
to hark back to the very beginnings of what is now 
the automotive industry. From 1905 to 1911, under 
the leadership of Charles Tilt, founder and present 
president, Diamond T built passenger car chassis 
which were sold locally in Chicago with custom-built 
bodies. The policy then shifted to motor truck build- 
ing with its real acceleration during World War 1. 


(Below) Looking up the half-track final 

assembly ‘line in Building 5. Step by 

step, the chassis takes form while moving 

from station to station. Sub-assembly 

stations may be seen at the extreme left 
in the background. 


By the middle ’20s came another important shift in 
policy. Modernization this time. A policy of building 
high-speed, six-cylinder engine trucks on pneumatic 
tires, including the adoption of 4-wheel hydraulic 
brakes, full-floating axles, modern cab comfort, and 
distinguished appearance—styling. Some years before 
the war, Diamond T had looked for a means of drama- 
tizing the exceptional service record of its product. 
This resulted in an advertised extension of its guar- 
antee to cover 100,000 miles or a full year of operation. 

By the middle of 1940, Diamond T offered its facili- 
ties exclusively for the manufacture of military vehi- 
cles. Since then they have concentrated upon three dis- 
tinct types—the 6 x 6 four-ton prime mover and 


Diamond T 


Production 


(Below) In the center of this view in 
the military service parts department 
is the automatic wax spraying ma- 
chine which is fed by mechanized 
conveyors. Operators may be seen 
covering small parts with water-proof 
acetate cloth while other parts are be- 
ing boxed. 
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wrecker truck; the half-track, in cooperation with 














: White and Autocar; and the 6 x 6, 12-ton tractors for This is th Ninety-third 

t tank transport and recovery, powered with heavy-duty - ° 

Hercules Diesel engines. "in the series of monthly 

" The wartime metamorphosis has been accompanied _* ee 

f by an unprecedented increase in floor space and fa- production features 

c cilities—new quarters for offices and engineering, new ‘ oe 
assembly floors, and a new military service ae am 





and export packing plant located some dis- 
tance from the main plant. In 1943 the 
latter facilities were responsible for the 
handling, processing, packaging and ship- 
ment of service and spare parts to the 
tune of $25,000,000. The export packing 
department encompasses many innova- 
tions, to be described later in the article, 
and they may well set a new pattern in 
the postwar era. 






Riveting of the heavy frames for the 
6x6’s is done with the giant Hanna 
squeezers, quickly and silently. Rivets 
inaccessible to the squeezer are made 
up hot and are headed using conven- 
tional, pneumatic riveters. 
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Materials handling is easily the biggest problem en- 
countered in this operation. Just visualize the carloads 
of incoming materials, such as engines, transmissions, 
axles, tires, armor plate, sheet metal, and other compo- 
nents—not forgetting the tremendous volume of spare 
parts—that must be received and banked for produc- 
tion, and ultimately moved out of the plant. For- 
tunately the company already had access to the belt 
line railroad facilities which exist to perfection in 
Chicago. A veritable network of freight spur tracks 
permits materials to be brought in directly at points 
of usage, and provides ready facilities for the ship- 
ment of completed vehicles and boxes and crates. 

Advance planning provided for the arrangement of 
individual buildings so as to facilitate the most con- 
venient location of loading platforms. In other areas 
there are loading and unloading platforms for truck 
delivery. A sizable fleet of the versatile Clark indus- 
trial trucks of lift type, tiering type, and other types 
is available for handling materials within the plant. 
Heavy lifting tasks are mechanized by the use of 
cranes and hoists. Gravity roller conveyors are em- 
ployed wherever feasible—as in the service depart- 
ment for handling and packing parts. 

In keeping with good management methods, the 
production operations have been excellently depart- 


mentalized. First of all, the sub-assembly and final 
assembly of the three different types of chassis have 
been housed in different buildings to maintain com- 
plete separation of these functions. Each of the assem- 
bly lines is served by sub-assembly stations on which 
the principal units such as the powerplant, front and 
rear axles, etc., are prepared. 

The half-track operation, for example, is completely 
self-contained. Bogie parts are received from outside 
vendors and assembled into complete units. The char- 
acteristic rubber-tread track comes in from the outside 
and is installed on the assembly line. Incidentally, this 
operation is performed by a single operator, through 
the use of a special hoist-mounted sling developed by 
Diamond T. 

Diamond T is one of but a few manufacturers to 
fabricate its own armor plate bodies. This is done for 
the half-track in a separate department. A feature of 
this operation is the adoption of Weltronic welding 
heads with automatic controllers which systematize 
the welding cycle, current strength, pressure, etc., and 


(Right) Illustrative of the versatility of the 

fleet of Clark industrial trucks used here is 

the operation of tiering heavy dual-reduc- 
tion axles, 


(Below) Exit side of the R. C. Mahon 

washing and coating machine, show- 

ing rings being removed from the 

conveyor. Other parts are handled in 
wire baskets. 
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move these critical functions from the control of an 
operator. 

Many other types of welding operations are per- 
formed in this plant. Another example is the arc- 
welding department in another building where light 
rames are fabricated from stampings and structural 
ections. 

The concepts of quality and eye-appeal impressed 
n the organization during normal times have been 
applied to the finish of military vehicles, and the half- 
track in particular. Before painting these vehicles, 
the operators remove all surface imperfections, round 
off all sharp edges so that military personnel will run 
no risk of cutting their hands or ripping uniforms. 
Moreover, the undercoats are sanded and the final 
finish rubbed to produce a durable paint job. 

One thing that strikes the eye of the visitor going 
through the chassis assembly departments is the 
absence of the usual chassis spray booths and drying 
tunnels. The explanation for this is that all chassis 
components and sheet metal are given the finish paint 
before installation. It only remains to give the chassis 
final assembly the once-over to touch up and to cover 
the few places that may be exposed. This is done after 
the chassis roll off the assembly line. 

Another departure from conventional, so far as the 
writer’s experience goes, is in the method of moving 
the heavy chassis from station to station along the 
final assembly lines. The installation of heavy com- 
ponents is a rather fussy and certainly not a speedy 
operation. That ruled out the use of the conventional 
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(Right) Fabrication of half-track 
armor-plate bodies is done in this 
self-contained department. Out- 
standing feature here is the em- 
ployment of portable Weltronic 
welding heads with automatic con- 
trol of all critical welding functions. 


May 1, 1944 



























mechanized floor conveyor. In its stead, they have 
individual lines of overhead monorail systems installed 
by Jervis B. Webb. When a chassis is ready to move 
to another station, the operators install a diagonal 
brace on the chassis and hook the upper end into a 
ring on the moving conveyor. On the wheeled vehicle 
assembly lines, of which there are four, there will be 
found a system of four monorail conveyors for this 
purpose. 

Coming to the chassis frame assembly, we find that 
the half-track frame is received in a form ready for 
the application of mounting brackets and final assem- 
bly operations. On the other hand, the frames for 
wheeled vehicles are received in the form of individual 
structural sections which must be assembled. For this 
purpose, they have a separate frame department for 
the assembly and riveting operations. It is of interest 
to find that most riveted fastenings are produced with 
the versatile Hanna squeezer which does the job cold 
and without noise of any kind. Only the rivets inac- 
cessible to the squeezer are made up hot and with the 
usual pneumatic hammers. 

Again as a matter of production planning, there is 
a separate body installation department. This has its 
own specialized facilities for lifting bodies and for 
completing the fastening onto the chassis. 

Military vehicles are all equipped with radio and 
use either radio-shielded electrical equipment or sup- 
pression devices. At Diamond T, the half-tracks are 
all radio-shielded while the wheeled vehicles employ 
suppression equipment. For this reason, in the final 
inspection department for wheeled 
vehicles there is a radio department 
equipped with the familiar chicken- 
wire booths, electrically insulated 
from the floor, for the calibration of 
each vehicle for suppression installa- 
tion. 

(Turn to page 87, please) 


(Left) One section of Building No. 
1 where the 6x6 and hand hauler 
vehicles are assembled. Sub-assem- 
bly bays at the side feed in the 
major units ready for installation. 


oo) «ie 
o A 


re fe 
dee, 


































































































































































































































































HE most comprehensive it has announced, 
the General Motors Corp. reconversion program 
was laid before the House Postwar Committee 
on April 19 in Washington by President C. E. 
Wilson. Consisting of six points, the program, 
among other things, calls for the immediate or- 
dering as soon as the war ends of materials for 
the production of 1,000,000 cars and trucks and 
the equivalent of other products that General 
Motors makes. 

Making it clear that General Motors realizes 

the war is yet to be won and victory is still “our 
business,” Mr. Wilson said that when “victory is 
ours and peace comes, General Motors expects 
and must promptly return to the 
production of more and better 
things for more people.” He 
pointed out that it is generally 
realized private enterprise must 
bear the brunt of providing this 
postwar activity and that the 
Government’s function is to 
clear the way for private enter- 
prise to do a successful job. 
This was declared to be the 
American way which “gave our 
country the highest standard of 
living achieved by any nation in 
all history.” 

General Motors, he said, probably has an even 
greater problem of reconstruction, rehabilitation 
and reorganization than the other corporations in 
the automotive industry. With this is mind, its 
plan for resumption of its peacetime activities at 
a maximum rate and in minimum time covers the 
plants, machines, tools, material and men it will 
need for the purpose. The plan, Mr. Wilson said, 
will be put into effect and executed progressively 
and in proper timing as the rigid requirements 
of a war economy make possible and the rules, 
regulations and coop- 
eration of Govern- 
ment permit. 

The following plan, 
Mr. Wilson told the 
House Committee, headed by Representative Col- 
mer of Mississippi, will be worked out in detail 
by each of General Motors’ operating divisions: 


By L. W. 


1. We will ask the Government and the Services to 
clarify and to define the production facilities (both 
those belonging to the Corporation and those which 
the Corporation or others have been operating for 
the Services), which will be made available for com- 
mercial products, and also what equipment will be de- 
clared surplus, and what plants and equipment, if 
any, will be held as a military reserve for insurance 
and as part of the national defense. 

We will ask for a clearly defined plan for the prompt 
termination of contracts, including the handling of 
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work in process, inventories, and commitments and the 
liquidation and disposition of all surplus equipment 
which may be declared available. 

2. We will resume peacetime production as promptly 
as possible—producing substantially our 1942 pas- 
senger car models and the other products which were 
in production when war was declared. They were all 
good products — probably the best the corporation 
ever produced and should be entirely acceptable to 
our customers in the immediate postwar period. Per- 
haps a more important factor is that they are the 
only things that can be produced promptly as any 
program contemplating new product development and 
a large tooling program would so delay production that 


General Plan of 


for 


a serious unemployment period would occur. 

As a part of this program all operating divisions 
will make lists of machine tools and equipment which 
have been scrapped, sold to other contractors or to 
the Government for war production, as these machines 
and equipment must be promptly replaced either from 
surplus equipment available from former war produc- 
tion activities or by purchase of new equipment. This 
is especially important as the Corporation made avail- 
able to others any of its equipment it could not use 
on its own war production, and as a result until this 
equipment is replaced there will be 
serious holes in the production 
lines which would practically pre- 
vent the completion of any cars or 
other complete products. 

If conditions permit, toward the end of the war, 
and after all machine tool requirements for war pro- 
duction have been filled, orders will be placed with 
machine tool builders for much of this equipment as 
will not be available through prompt release of ma- 
chines engaged in war production. 

3. The Corporation will authorize the prompt order- 
ing of materials required to produce one million cars 
and trucks and an equivalent quantity of the other 
products it produces, and at the earliest possible date 
when the war is over, telegrams will be sent to all sup- 
pliers and subcontractors authorizing them to start 
production immediately. This material will be 
cepted, even though some of it can be produced faster 
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han actually required, in order to give the quickest 
ossible employment and allow our suppliers to pro- 
eed with their activities while the necessary plant 
rearrangements and other bottlenecks in commercial 
production are being overcome. 

This follows somewhat the country’s pattern for 
starting war production. When we realized we were 
unprepared, war material producers were encouraged 
to make any quantities they could, even though the 
results achieved did not give a balanced military pro- 
gram. 

4. As soon as conditions permit, and some of this 
work may be possible during the war, research and 
product development will be resumed. The timing on 
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this activity will depend on the progress of the war 
and the point of view of the Government and the Ser- 
vices. This product development is essential so that 
more and better things can be made for more people 
and is a necessary part of and must be reasonably ap- 
praised before additional expansion of the Corpora- 
tion’s prewar facilities can be made. 

5. The Corporation will appropriate the hundreds of 
millions of dollars necessary for a substantial increase 
in its prewar production capacity for cars, trucks, 
household appliances, Diesel engines and Diesel elec- 
tric locomotives. 

Immediately after the war, a plan for the purchase 
of buildings from the Government or others, or the 
construction of new facilities to carry out the pro- 
gram will be put into effect. This will promptly em- 
ploy many men on the construction, rearrangement 
and tooling of these facilities and make possible the 
employment in the near future of men and women who 
will be required in the production lines to carry out 
the big industrial expansion for consumer goods re- 
quired to expand the standard of living of the country 
and make more and better things for more people. 

6. At the right time the Corporation will again fill 
its research, engineering and development staffs and 
aggressively continue its past policy of continuing 

roduct improvement. This will include the develop- 
ment of new products and the proper exploitation of 

ew inventions and the application to the art of metal 
ibrication of all scientific knowledge, use of materials 
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“and technological processes discovered and developed 


in the stress of war. 

Mr. Wilson told the Committee that neither 
Government nor industry will be forgiven if indi- 
vidually or jointly they have failed to provide 
ways and means to maintain productive activity 
in the country at the highest possible level and in 
the shortest possible time. Insisting that the pri- 
vate enterprise must take the greater responsi- 
bility for postwar activity, Mr. Wilson declared 
that if American democracy is to survive and the 
ambitions of its citizens are to be realized, experi- 
ments in communism or socialism in the postwar 
period must not be tried. Likewise, he said, tre- 
mendous Federal expen- 
ditures not directly con- 
tributing to the welfare 
and standard of living 
must be avoided. Such 
non-productive expense 
and activity, the Com- 
mittee was told, direct- 
ly reduces the average 
standard of living by the 
percentage that such ex- 
pense and activity is of 
the national income or 
total activity of the 
country. 

“Man hours lost through unemployment, 
artificially short working hours, dissipation, ill 
health and idleness have proportionately the same 
effects,” said Mr. Wilson. “The men and women 
of our country will not. again stand for the unem- 
ployment, hardship and WPA standard of living 
of the thirties. 


“The production and consumption of goods per 
capita is the true measure of the standard of liv- 
ing of a country and industrial activity substan- 
tially exceeding that of the immediate prewar 
period and approximately that of the war period 
must be achieved in a very short time after the 
war if we are also to win the peace. The philos- 
ophy of opportunity, production and plenty must 
replace the false philosophy of regimentation, re- 
striction and scarcity. 

“The desired result can only be realized if all 
business and industry tackle the problem with 
courage, vision and imagination. As the largest 
producer of consumer goods in the country, the 
Corporation has a great responsibility in the situ- 
ation, and is very desirous to do its full part. 

“It is not generally appreciated that a large 
segment of industry faces an even bigger prob- 
lem in organizing and promptly establishing a 
high level of industrial activity for peacetime 
products than it did in organizing for the war 
production. Nor is the time factor involved in 

(Turn to page 154, please) 
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(Courtesy of Fuicut, London) 





Sabre engine 
(Courtesy THE AFROPLANE, London) 


Left—Cutaway view of the front end of the 


Above—The complete layout of gears in the Sabre engine. 
The two crankshafts drive the airscrew shaft through a set 
of four compound reduction gears, to which are also geared 
the torsion bars driving the supercharger, the hollow shafts 
and skew gears operating the sleeve valves, the auxiliaries 
above the engine and also the various pumps in sump. 
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Quick Release Fastenings 


By M. W. Bourdon 


























Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUSTRIES in Great Britain 


closed position by the helical spring com- 
pressed between the spindle of the tilting 
plate and a washer resting on the bolt. 





Fuel Tank Filler Cover on Ju 88 


The Junkers Ju 88 fuel tank filler cover, 
illustrated in Fig. 2, consists of a rim of 
thin material to which the cover plate is 
riveted. Through slots in this rim pass two 
bolts which, on being extended, engage with 
slots under the surrounding skin and hold 
the cover in position. To unfasten, the cen- 
tral screw head is pressed down with a screw 
driver against the spring showy until the 








Fig. 1—Showing the fastener on a He. 111 inspection cover. 


signers and manufacturers, the British Ministry 
of Aircraft Production has prepared and issued 
the following particulars and the accompanying illus- 
trations of some of the types of quick-release fasteners 
found in German warplanes. The examples dealt with 
are chiefly those used to secure doors and covers giv- 
ing access to engines and guns, for inspection and 
maintenance, and those at recharging and 
refueling points. 
In every case the fastener can be opened 


Pie for the information of aircraft de- 


projections (1) clear the recesses into which 
they are held by the spring. They can then 
be rotated by use of the screw driver slot. 
Rotation in either direction is limited by 
projections (3) on the die casting that forms the cen- 
tral part of the cover. To prevent loss of the cover 
when it is unlocked a leather strap with end fittings 
of thin pressed sheet is provided, as indicated at the 
bottom left hand corner of the plan view in Fig. 2. 
A similar type of quick release cover is used for the 
fuel filler of the Focke-Wulf FW 190, but in this case 
there are three bolts and a hinge on the fourth 





or closed by hand or by means of a screw 
driver. All are spring-locked to prevent 
them from working loose and in no case can 
the spring be released except by movement 
of the part of the mechanism provided for 
the purpose. In all cases the fastener lies 
flush with the skin when in the closed posi- 
tion. 


Inspection Cover on He 111 

The type of cover plate illustrated in Fig. 
1 is located over the opening by thin stamp- 
ings riveted to it. The bolt is withdrawn by 
pressing on a red-colored portion of the tilt- 
ing plate, which is a small die casting. If an 
attempt be made to push the bolt back, the 
shoulder of the lever engages with the edge 
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of the hole through which it passes to prevent 
further movement. It is held in the open or 
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Fig. 2—The fuel tank filler cover in a Ju. 88. 
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|}on German Aircraft 





ing, etc., on the Me 109 are secured by fast- 
eners of the type shown in Fig. 4. In each 
case the cover is hinged 
at one side to a ring (1), 
riveted below the skin to 











| point for compressed air used for gun cock- 
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™ form around the opening 
a ledge against which 
the cover closes. Op- 
posite the fastener the 
Ty ring is bent inwards to 
. form a lip. To fasten 
be the cover it is folded 
th down against the spring 
1d ont and the ae 
( Vv unti 
n- side. A modified form also is used on the door Me cited rary 
re at the tail wheel retracting mechanism. fs der the lip and until the 
, . i ion rojectio 3) catches 
‘ch Access Door on FW 190 hoe a en i rma ee 
cP tne'rw'isy sve ac. FNM ogni, Torte the part 
90 wing. is pushed down, as 
by cess to the cannon and 
en- other equipment. Each of 
ver these is secured by a num- 
igs ber of fasteners of the 
the type shown in Fig. 3. A 
2. cast frame riveted to the 4 
the skin contains a cast bolt J 
ase (1) and two pressed links 3 
rth (2) and (3). The latter ' 
is mounted on a fixed 1 FASTENED 
spindle (4). <A_ helical Prag 
spring encircling’ this Ny 
mei spindle tends to rotate the 
link (3) clockwise, which Fig. 4 — Fastener = 
results in link (2) being we 2° a 
held down against the Me. 109F. UNFASTENED 
casting with the bolt (1), 














extended and prevented 

from being pushed back while the links (2) 
and (3) areinline. To unfasten it, link (3) fs 
pressed against its spring, the effect of which 
is to raise link (2), which can then be pulled re) BO A 
up as shown in the lower view. Lifted be- en — 

yond this position it will stay open with the 

bolt drawn in. To fasten, link (2) is pushed 
forward and down until the spring raises link AAA 
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—— 
(©) and holds both parts in line. Fig. 3 also ‘e) O 
shows a fastener in open position. 
. N Si 
_— Access Door on Messerschmitt Me 109 UNDERSIDE 








[he covers over the fuel filler, the charging 
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in a straight line so that when the latch is 

eshaiiitia teat unfastened with a screw driver the outer 
7 (CLOSED) member (3) springs out. The length of the 
bottom link can be adjusted by rotating the 
whole fastener when open, so that the rod is 
screwed into the barrel, thus enabling the 
cowling always to be drawn tight. This type 
of fastener is shown in open and closed 

positions. 








Engine Cowling 
Fasteners on the 
Dornier Do 217 
| ! The cowling fas- 
ae > i | teners used on the 
al iin ti ! Do 217 are of a 
uivA (PARTLY OPEN) similar type to that 
ELEVATION used on the FW 
190. It is shown 


in Fig. 6. In this 
Fig. 5—Fastener for drawing together the , — case the outer 


sections of the B. M. W. cowling in the “en ; ; 
FW. 190. ne member is omitted 


and the main link 

(1) is locked in 

the closed position 

by a catch (2) 

shown in the central view, which allows (2) to spring which hooks over a bar attached to the upper section of 
up and disengage from the lip so that the hinge spring the cowling. This catch is released by pressing in 
can open the door. One of these covers closed is shown the plate (3) against the spring that surrounds the 
in this illustration. spindle (4). The fastener can be adjusted by rotat- 
ing the main link with its nut (5) on the threaded link 

















Engine Cowling Fasteners on FW 190 


The sections of the cowling of the BMW 
801 engine of the FW 190 are drawn to- 
gether by the fastener shown in Fig. 5, which 
provides considerable leverage to draw the 
two parts together tightly. In closing the 
unit, the projections (1) of the middle link 
(2) are inserted in the V-shaped brackets 
formed in the box-like pressing, which is 
riveted inside the rec- 
tangular opening in the 
upper cowling. Link 2 
is then levered upward to 
draw the two pieces of 
cowling together with a 
toggle action. The nose 
of the outer stamped 
member (3) is then en- 
gaged under the edge of 
the opening at (4), after 
which the member (3) 
can be levered downward, 
pushing (2) right back 
into place. When mem- 
ber (3) is completely 
closed, it is attached to 
link (2) by turning the 
T-shaped latch (5) with Fig. 6—The fast- 
a screw driver. There is ener (similar to 
a helical spring (not that shown in Fig. 
shown) between the link 5) used on the 


Do. 617 cowling. FRONT ELEVATION SIDE ELEVATION 
(2) and the member (3) 
which tends to hold them 
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(6), after releasing the catch (7), normally 
held in engagement with a projection at the 
top of the link (6). The space in front of the 
latter is filled by a plate (8), secured to it by 
a nut and locking tab. The appearance of this 
fastener when half open is shown in the photo- 
graph. 


Fuel Filler Cover on Do 217 


The means by which the fuel filler cover is 
secured on the Do 217 is shown in Fig. 7. 
By pressing with a thumb and finger the two 
plates (1) are tilted through 90 deg, where- 
upon they can be pinched together so that 
the two bolts (2) are drawn against the 
stop (3). The bolts slide between two angles 
and are held against the skin by four plates 
(4), which are riveted on. Normally the bolts 
are held extended by four springs, so that 
their turned-up corners (5) rest against the 
plates (4). The plates (1) must be tilted be- 
fore the bolts can be pressed together, other- 
wise their inner edges bear against the cover 
plate at (6). These plates (1) are normally 









































held horizontal, with their noses resting on 


Fig. 8—“‘Mouse trap” type of clip used to secure 
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Fig. 7—Method of securing the fuel filter cover on 
the Do 217. 


electric cables in their conduits. 


the projections (7) of the bolts by 
helical springs encircling their spindles. 


Cable Clips 


Fig. 8 shows a “mouse-trap” type of 
clip used to secure electrical cables into 
the shallow pressed channel conduits in 
which they are laid. It consists of four 
simple stampings and a length of spring 
wire bent to the shape indicated. The 
clip can be held wide open by pressing 
the wire past a projection (1) on the © 
side of the frame. The cables are then 
passed in sideways and when the spring 
is released from the projection they are 
held down under the pad. This pad is 
made up by placing the pressing (2) 
on the wire and then sliding the unit 
(3) over it. The ends of the wire are 
held under the part (4), which is riveted 
to the frame. 





M.E.W.A. Regional Conference in New York 








A discussion of ways and means of 
handling Government surplus auto- 
motive parts and equipment and the 
presentation of the Association’s new 
.dvertising program in trade maga- 
zines featured the Regional Conference 
eld by the Motor and Equipment 
Wholesalers Association at New York 
n April 17 and 18. After detailing the 
lifficulties which are expected in the 
lisposal of surplus automotive parts, 
upplies and equipment, A. H. Eichholz, 


yeneral Manager of the Motor and. 
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Equipment Manufacturers Association, 
recommended that a joint committee 
representing all the automotive associ- 
ations be appointed to draw a plan 
which would then be presented to con- 
gress as reflecting the thinking of the 
entire automotive industry regarding 
the best method of handling and dis- 
posing of surplus automotive war 
goods. It was also recommended that 
the manufacturer of each product 
should have the opportunity of purchas- 
ing his particular product at a price 


above that named by the highest bidder. 

To still further insure that such prod- 
ucts would not get into speculators’ 
hands it was also voted that the pro- 
posed committee include a clause in its 
recommendations permitting the Gov- 
ernment to recapture any parts or 
equipment which would be sold in a 
manner violating any law that might 
be passed. 

Details of the advertising program of 
the Wholesalers Association were pre- 

(Turn to page 150, please) 
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CKNOWLEDGED as one of the major sources of 
magnesium sand castings for military airplanes, the 
Hills-McCanna Co., Chicago, Ill., has a background of 
almost 75 years of operation in related fields. The 
company is noted for its three major products- 
Saunders patent leak-proof valves, force feed lubri- 
cators, and chemical proportioning pumps. 

Just before the war, the foundry operation was 
concentrated upon sand-cast alloys such as aluminum- 
bronzes, Manganese-bronze, phosphor- 
bronze, red brass, yellow brass, and 
Dowmetal. In 1942 the entire foundry 
was converted to the casting of magne- 
sium alloys for the war. This entailed 
a complete conversion of facilities, the 
installation of new equipment for sand 
handling, for melting, for pouring, etc., 
together with the acquisition of new 
molding equipment, core blowers, and a 
variety of other equipment essential to 
a modernized foundry operation. 

It is of interest to note that the com- 
pany was one of the original licensees 
of the Dow Chemical Co., for the sand- 
casting of magnesium alloys. At the 
present writing, the foundry is produc- 
ing a large variety of magnesium cast- 
ings for the gamut of military airplanes, 
including such items. as—carburetor 
throttle bodies, landing gear wheels, 
blower sections, wiring. harness rings, 
brake parts, camera frames, parts for 
gun turrets, for gun controls, and for 
airframes. 

Being one of the newest and among 
the most valuable structural materials 
known to industry, magnesium has in- 
troduced many knotty problems to the 


foundries. Hills-McCanna with its background of 
early experience and cooperation with Dow engineers 
has acquired an invaluable know-how in the handling 
of this metal and has been successful in exceeding 
the monthly quota of tonnage originally established 
by the armed forces. This record was achieved 
through the application of improved foundry methods 
and an exceptional standard of quality promoted by 
the metallurgical department. This control starts 


Hills-McCanna Foundry 
Devoted Entirely to 


Magnesium 


TA naga ee j 


s 


(Above) Castings are heat treated 
in furnaces such as the ones shown 
in this view, under conditions of 
accurately controlled temperature 
and time. The racking of castings 
is not. random but in accordance 
with specified methods developed 
by the metallurgical department. 


(Left) In the rough cleaning de- 
partment—at the left is the bat- 
tery of three heavy duty Tanne- 
witz band saws which are used for 
removing gates and risers. Ameri- 
can Wheelabrator equipment is in 
the same room but out of the field 
of this photograph. 
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Perspective of the final 
leaning and polishing room 





with benches for burring 
ind filing in the foreground. 
i he Kellerflex heads may 





be seen overhead. At the ex- 
treme left, atong the wall, is 
final inspection of finished 
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we with sampling of the alloy ingots, extends to the in- 
ved spection of metallurgical samples of each heat. It is 
nt. also responsible for the quality of purchased sand and 

the prepared sand for core making and molding. 

as ‘erhaps the most significant aspect of the opera- 
yat- tion of this foundry is the insistence upon perfection. 
“we In the first place, no new work is accepted for pro- 
pri: duction until the management is satisfied that ‘the 


» can be done properly. To this end, each case is 
ated as a research project leading to the establish- 
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Scene in the molding department showing the pouring of mag- 
nesium from ladles transported on the overhead rail system. The 
molds are poured on a system of gravity roller conveyor lines. 


ment of the proper alloy, rec- 
ommendations as to modifica- 
tions in physical design, and 
development of suitable pre- 
cision pattern equipment. 

Magnesium is so critical and 
so sensitive to handling in the 
foundry that pattern equip- 
ment must be designed with 
an eye to extreme precision. 
The greatest care is exercised 
to assure perfection, since the 
internal structure of the cast- 
ing is so sensitive to the cor- 
rect design and handling of 
cores and molding procedure. 
To assure perfection of in- 
ternal structure, the metallur- 
gical department carries on a 
regular program of sampling 
analysis by X-ray methods. 
Quality control also is achieved 
by physical methods of surface 
inspection, jigging, template 
checking of contour, and actual 
measurement of wall thickness 
by special calipers. 

Melting the metal is one of 
the most important steps in the 
manufacture of magnesium 
castings as it is possible in 
the operation to ruin an entire 
heat if care is not exercised. 
The metal is melted in large 
holding furnaces and transferred from these furnaces 
to crucibles ranging from 125 to 300 Ib. These are 
placed in small furnaces and elevated to a tempera- 
ture of 1550 F. The metal is then cooled as rapidly 
as possible to pouring temperature and poured im- 
mediately with a minimum of turbulence. Extreme 
care must be exercised here also because too long 
soaking of the metal will change its mechanical proper- 
ties considerably. It also is necessary in the pouring 
operation to thoroughly cleanse the metal by “fluxing.” 


31 














In the machine shop—close-up of the Bullard 

V-T-L with a landing gear wheel in place ready 

for removal of heavy gates and risers, The entire 

section at the upper end of the casting above the 

rim and the heavy ring at the lower end are re- 
moved, 


All melting furnaces are fired by oil. 
Inspectors are constantly on the alert in 
the Melting Department to make certain 
that the metal is heated and poured at 
the proper temperatures recorded with 
electrical recording pyrometers. Then 
there is constant inspection by competent 
metallurgists to determine the grain size 
and structure. Photographs are taken of 
sections of castings and physical and 
chemical properties established from each 
heat. Castings for critical parts, in some 
instances, are 100 per cent X-rayed to make 
certain there are no defects present. In 
less critical castings, X-ray examinations 
are made at random in search for possible 
defects. Customers are supplied with affi- 
davits pertaining to the physical and chemi- 
cal properties of each casting shipped. 
Due to the lightness of magnesium, it 
is necessary to pour from two to eight 
times the weight of the casting. This ex- 
cess metal goes into the molds in the form of risers 
and gates to allow free entry of metal into the cast- 
ing; also to allow for proper cooling and shrinkage. 
The gates and risers are removed in the cleaning 


operations and later go back for remelting. It also is 
necessary, due to the fact that the metal chills rapidly, 
to provide steel chills on heavy casting sections, to 
prevent incorrect physical properties. 

In preparing sand for molding, it is necessary that 
it be reconditioned at the end of each pour, because 
certain ingredients burn out and moisture content 


changes. Moisture content is extremely important 
in assuring the proper result. Various binders for 
holding the sand together, and elements to prevent 
the metal from burning when it enters the mold are 
constantly added. The sand is mulled and mixed and 
returned by the overhead conveyor to the various 
molding stations. In the case of core making, the 
sand is used but once. After casting, the core sand 
is removed in the knockout room, crushed, and sent to 
the refuse pile. The iron, used for holding the core 
together, and the chills are recovered and returned 
to the core room, and the 
same applies to the molding 
floor. Chemical and physical 
analysis is made of molding 

and core sand daily. 
In the West bay is a bat- 
tery of large rollover ma- 
chines that eliminates 4 
great amount of the manual 
labor. In addition, the neces- 
sity of shoveling sand is 
eliminated by means of over- 
(Turn to page 90, please) 


“Another view in the machine 
shop, showing a Cincinnati verti- 
cal milling machine in the fore- 
ground; and a Kearney & Trecker 
mill at the left. The part being 
machined on the Cincinnati is 
practically the only magnesium 
casting in the plant that is ma 
chined before shipment to the 
customer.” 
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New Rolls-Royce 


Griffon 


Engine in 2000 hp. Class 


RIEF particulars and photographs have been re- 
leased in England relating to a new Rolls-Royce 
aircraft engine. Known as the Griffon, it is, 

like the Merlin, a 12 cylinder, liquid-cooled Vee-type 
powerplant. Whereas the corresponding Merlin (the 
XX series with two-speed, single-stage supercharger) 
develops around 1260 hp, the Griffon may be assumed 
to be well within the 2000 hp class, though no infor- 
mation has been issued as to its actual power output. 
It has a bore and stroke of 6 in. by 6.6 in., giving it a 
total piston displacement of approximately 2240 cu in. 
against the 1647 cu in. of the Merlin, which has a 
bore and stroke of 5.4 in. by 6 in. In other words, 
its piston displacement is 36 per cent greater than 
that of the Merlin. The new engine is of compact 
design, for despite its larger bore and stroke it has 
been found possible to install the Griffon in the latest 
Spitfire fighter without structural alteration to the 
airframe. 

In cylinder arrangement and dimensions, the Grif- 
fon is identical with the Rolls-Royce racing engine of 
1930 which enabled the Schneider Trophy to be won 
outright for Britain and which, known as the “R” 
type, was later fitted to Sir Malcolm Campbell’s “Blue- 
bird” that broke the land speed record and to his boat 
Which still holds the water speed record. 

“he “R” type Rolls-Royce engine was produced spe- 
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(Left) Starboard side of the new 
Griffon engine 


(Below) Rear (supercharger) end. 

At the right above the supercharger 

casing is the gearbox for the ac- 
cessories 


cially for comparatively short-distance work. At a 
normal speed of 3200 rpm, it developed 2350 hp for a 
total weight of 1630 lb, or 11 ounces per bhp. The 
Griffon, it is emphasized, is not even partially a modi- 
fied version of the racing engine. It is an entirely 
new product, capable of giving reliable service over 
lengthy periods of use, as required for normal military 
operations. 

As fitted to the new Spitfire, the Griffon has a two- 
speed mechanically-driven supercharger of the same 
general type as that of the Merlin XX, as distinct 
from the two-speed, two-stage supercharger with 
inter-cooler fitted to the Merlin 61. It gives the latest 
Spitfire an improved performance not only at low alti- 
tudes, but also at heights between 15,000 and 25,000 
ft, within which range a large proportion of aerial 
combats take place. 

A feature of the Griffon not normally associated 
with the engines of fighter aircraft is the provision of 
a gearbox, shaft-driven from the engine, on which are 
mounted the mechanically driven accessories required 

(Turn to page 82, please) 
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Joint Fit-up and Backing Plates for 


Welding Magnesium 


By F. A. Wassell 


Welding Engineering Div 
General Electric Co 


NE of the most important factors contributing to 
the greatly expanding use of magnesium alloys 
in industry is helium-shielded arc welding, 

which utilizes standard types of direct-current ma- 
chines with either manual or automatic welding equip- 
ment. For the welding of the lighter gages of mag- 
nesium, up to around 3/16 in., small weld- 
ers of approximately 150-amp capacity 
are used; but for the welding of the 
heavier gages or for high-speed welding, 
machines of about 300 amps are required. 
Magnesium is always welded with reverse 
polarity, with the electrode positive and 
the work negative, since straight polarity 
results in an unstable are and excessive 
spatter. A general description of helium- 
shielded arc welding was published in the 
Sept. 15, 1942, issue of AUTOMOTIVE and 
AVIATION INDUSTRIES. 
Any of the standard types of joints, and 
modifications of them, can be used in this 
process. Some of the joints most com- 
monly used are butt joints of the square 
groove, single “V,” double “V,” and “U” 
types. Others that can be used are fillet, 
corner, edge, flange, and lap joints. 
Good fit-up of the work is of primary 
importance, especially when light gages of 
metal are butt-welded by the free drop- 
down method. The free drop-down method 
requires no backing, and the filler metal 


A general description of helium-shielded arc 
welding was published in the Sept. 15, 1942, issue 
of AUTOMOTIVE and AVIATION INDUSTRIES. 


























REVERSE BEVEL 





is allowed to drop through to the underside of the work 
to form a reinforcing bead on the bottom of the weld, 
Variations of as little as 1/32 in. in the fit-up of the 
edges of the plates will cause metal to drop down un- 
evenly, resulting in a weld of uneven appearance. 

. The need for clean surfaces in welding magnesium 
alloys cannot be overemphasized. Magnesium alloys 
are often given a protective coating by some such 
method as chrome pickling. If these coatings are not 
removed before welding, they introduce porosity and 

(Turn to page 82, please) 


Fig. 1— Macrographs (10-times enlargement) of 

helium-shielded arc welds on light-gage magnesium. 

Weld at top was made without reverse bevel; reverse 
bevel method used on weld at bottom. 





Fig. 2—Drawing of re- 
verse-bevel arrangement 
used in helium-shield- 
ed arc welding of mag- 
nesium., Drawing is 
exaggerated for illus- 
tration purposes. 
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CONTROL ROD TEST iG 
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AIR VALVE 


POGITIONING PINS——)~_ 
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Fig. 1—Proof-loader for %%-in. flash- 


welded control rods. 


ROOF-LOADING machines for testing flash-welded 
control rods were designed and built in the En- 
gineering Research Department of North-Amer- 

ican Aviation, Inc., and the Department also specified 
the procedure to be followed in operating the machines. 
The flash weld is proof-loaded by holding the fitting 
at one end of the assembly in a jig, and subjecting the 
weld to a predetermined bending moment by loading 
the tube as a cantilever. By rotating the tube, the 
desired bending moment is applied to all portions of 
the weld. The bending moment is of such magnitude 
as to produce a tensile stress at the weld equal to 75 
per cent of the yield strength of the tubing material. 
The method of calculating the required bending 
moment is explained in the Appendix. 

To cover the range of sizes of tubing being tested, 
two proof-loading machines were built. One ma- 
chine (Fig. 1) is designed for testing only 5/16 in. 
and 3g in. control rods, and the second machine (Fig. 
2) is designed for proof loading 34 in. and 
1 in. sizes of tubing. Various jigs are 
ised in conjunction with the machines for 
accommodating the different types of end 
fittings welded to the tubing. These jigs 
are case-hardened for increased wear re- 
sistance. The first proof loader makes use 
of various sizes of weights to give the de- 
sired load, whereas the second machine 
utilizes pressure acting on a piston to pro- 
luce the required load. 


Testing Machine for 3% In. Control Rods 

Py referring to a table of load settings 
for the rod to be tested, the proper load 
anc position of the load may be obtained. 
| this weight in the proper position, the 
alr valve is turned on to raise it. The rod 
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Flash Weld 


Proof-Loaders 


By Weller Johnson 


end is inserted into the jig, and the air valve is turned 
to the “off” position. The weight then drops, thereby 
applying the specified bending moment to the re- 
sistance weld. 

Provision is made for controlling the rate of fall of 
the weight, so as to reduce the impact stresses in the 
rod. This is accomplished by means of a throttling 
valve in the pressure line to the air cylinder. The 
photograph (Fig. 1) does not show this valve, but its 
position is indicated. The rate of fall of the weight 
is governed by the degree of throttling in the valve. 

The rod is revolved through two turns to apply the 
desired maximum bending moment to all portions of 
the weld. The air valve then is turned on once more 
to raise the weight, and the rod is removed from the 
jig. This same procedure is then repeated for the 
other end of the rod. 


Testing Machine for 34 In. and 1 In. Tubes 


Using the proper set of jaws, the tube to be tested 
is set in the chuck, and both Allen set screws are 
tightened with the wrench. With the air valve shut 
off, the pressure regulator is adjusted until the cor- 
rect pressure is read on the regulator pressure gage. 

(Turn to page 152, please) 
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Fig. 2—Proof-loader for %4-in. and 1-in, flash- 
welded tubes. 






































Electrolytic 


By Thomas T. Tobin 


Production Design Engineer, 


John T. Howard 


Standard Tooling Engineer, Lockheed Aircraft Corp, 
Factory “A’’. 


HE Prest electrolytic process, extensively 

used at Lockheed for the reproduction of en- 

gineering drawings made on metal, has 
been applied recently in making the blanks for 
the main frames of Erco Automatic Riveting 
machine fixtures. There are several advantages of 
this process over the former method of construct- 
ing fixtures from a tool or fixture design drawing. 
Any number of identical reproductions can be 
made on duralumin blanks from one scribed 
master. Nearly all measuring is eliminated in 
fabricating the fixture as all trim lines for ma- 
chining edges, notches and cutouts are shown, 
as are lines for locating related parts. Thus, 
duplication of effort by the fixture builder on 
layout work of several identical fixtures is re- 
duced to a minimum. 

All assemblies riveted in this type of fixture 
are identical and interchangeable, which insures 
that all units, whether made on one machine, 
several machines, or even in different plants, will 
be identical. 

The entire process, beginning with a hand 
riveted and fitted assembly and ending with an 
identical assembly riveted on the Erco <Auto- 
matic riveting machine in a fixture developed 
from the original sample, is shown pictorially 
in the accompanying photographs. 


1 A sample assembly made by hand to engineer- 
e ing drawings and actually fitted o1¥ the ship is 
submitted to the tool designer to lay out an exact 
master. He must determine the location of back- 
ing blocks, quick acting clamps, and trim lines for 
machining edges, notches and cutouts. 
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Machine Fixtures 
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9) The tool designer scribes the layout onto a coated metal 
de sheet. This is done in reverse or mirror image fashion 
to allow reproduction to be true view. 


3 Picture of finished master drawing on template. 
ve 


Template is placed in the reproducing press, scribed side 
4., up, and coated with ferrous sulphate electrolyte. <A dur- 
alumin sheet, also coated with electrolyte, is then placed over 
it, the coated surfaces in contact. The press is closed and 
current applied. The current flows between the parts only at 
the scribed lines and electrolysis causes iron in these lines to 
be deposited on the duralumin sheet. 


™ Picture of duralumin reproduction showing positive view. 
eJe The small semi-circular notches will serve as locaters 
against the Erco riveting machine stripper after being routed 
out, thus locating fixture and parts in relation to the machine. 
Other cutouts are made and blocks and quick acting clamps 
are attached as shown in Figure 6. Flanges are formed along 
the edge of the fixture to raise it for clearance. 


6 Substructural sections are placed in completed fixture 
e and clamped against backing blocks. Access to clamps 
is by means of finger holes as shown. 

Skins are placed in fixture and clamped. 

Loaded fixture is placed on adjustable rollers and riveted 


e by means of the Erco Automatic riveting machine. 


9 Finished part is removed from fixture and it is now 
ready for reloading. 





















































AAF Repair Basel 


(Below) Instruments and bombsights are repaired in 
\ PI air conditioned buildings, in which the temperature 
Acme 10tos is held at 72 F. Outside it may go to 110 degrees, 


(Left) This engine is being made 
ready for another P-47 fighter. 


(Right) From this 
“boneyard” parts 
are salvaged for 
damaged planes. In 
the background are 
Flying Fortress, Lib- 
erator and Airacobra 
fuselages. The belly 
gasoline tanks (fore- 
ground) have been 
returned to this sal- 
vage pile for repair 
and future use. 
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(Above) To keep American 
bombers and fighters in tip 
top condition for operations 
in the South Pacific, a system 
of well-organized repair bases 
is necessary. In New Guinea 
the Army Air Forces have set 
up a maintenance base near 
the Owen Stanley mountains, 
where these photographs were 
taken recently. Ground crews 
often must work in extreme 
weather ranging from bitier 
cold, tropical downpours to 
searing heat. This photo 
shows a Liberator B-24 being 
completely rebuilt at the 
New Guinea base. 
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(Above) A typical scene in the 
hangar where some P-38 fighters 
are being overhauled. 





(Left) A self sealing fuel tank from a 
Liberator bomber undergoing repair. 











elding 


substituted for riveting 


on B-17 Sub-Assemblies 


By F.C. Pipher 


Production Design Engineer 


Command receiver support assembly and rear wing 

fillet fairing which are among the sub-assemblies 

on the B-17 bomber now being spot-welded with a 
saving of man-hours and cost. 


NVESTIGATION by Lockheed Aircraft Corp. en- 

gineers at Factory A of the possibility of using 

spot-welded connections instead of riveted con- 
nections on typical sub-assemblies for B-17 airplanes 
has revealed average savings in cost of 57 per cent 
over the hand riveting method. All assemblies per- 
formed functions of a secondary nature and carried 
loads of small magnitude, such as the command re- 
ceiver support assembly and the rear wing fillet fair- 
ing installation, which are shown in the accompany- 
ing illustrations. The parts were such that design 
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Lockheed Aircraft Corp 


changes were not necessary in the parts themselves 
or in the tooling to make the conversion. Substantial 
savings in time required for the joining operation 
were found, as shown in the following table of six 
typical assemblies. 


Total Man-Hours Required Per Assembly 
Part Spot Welding Hand Riveting 


Bulkhead Assembly (Station 6).... 0.963 2.330 
IE ° Sltaacan bode Potkekens osu 0.707 1.550 
Side Window Spoiler 0.263 0.990 
Main Door j 0.135 0.517 
Command Receiver Support 0.243 0.607 
Rear Wing Fillet Fairing 0.660 0.986 


The asgembly of the dorsal fin, main door and rear 
wing fillet assemblies consisted of spotwelding 24ST 
alclad aluminum alloy to 24ST alclad aluminum alloy. 
Some of the detail parts of the remaining assemblies 
were made of bare 24ST aluminum alloy sheet and 
extrusion. The thickness ratio of the materials welded 
did not exceed the approved 3 to 1 ratio. All parts 
were processed for spot welding in accordance with 

(Turn to page 88, please) 
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onvair Model 39 


ostwar 
irliner 


ODEL 39, the long range commer- 
M cial transport being developed 

by Consolidated Vultee Aircraft 
Corp. for the postwar market, incor- 
porates the Davis wing, four-engined 
powerplant and tricycle landing gear of 
the B-24 Liberator bomber in combina- 
tion with a specially-designed fuselage. Specifications 
and illustrations of the new airliner are presented on 
this page. Interior arrangements are in charge of 
Henry. Dreyfuss, industrial designer, who has pre- 
pared four plans—center aisle flanked by pairs of 
seats slightly canted, seats placed back-to-back in 
groups of three and one, pairs of seats on each side 
of the aisle convertible into upper and lower berths, 
and a transport sleeper with upper and lower berths. 
Other features include polaroid windows, full-length 
plastic mirrors, and individual reading lights and “pil- 
low” radios. Initial flight tests were successfully com- 
pleted in April. 




















£ Specifications 

Engine—Four 1100-hp Pratt & Whitney 

Les Wing span—110 ft. Fuselage length—90 ft. (Right) Club car 
Max. fuselage diam.—10 ft. 6 in. arrangement of 
Passenger capacity—48-52 (24 as a sleeper seats (back to 

plane). P ata 

Basic gross weight—56,000 Ib. back ) in the day 
Provisional gross weight—62,000 to 64,000 Ib. transport. 
Cargo payload—12,000 Ib. 
Normal cruising speed—240 mph (@ 60 per 


cent power). 
Max. range—over 4000 miles (@ 200 mph). 

Range fully loaded—2500 miles (Below) Cutaway view 
Stalling speed—8&8& mph of transport sleeper 
with 24 passenger 
berths and in addition 
3 seats on lounge, 2 
seats in lobby, 3 toilets, 

and galley. 
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and 1—Pilots. 2—Radio Operator. 3—Navi- 
ded gator. 4—Fuel in Wing. 5—Clothes Locker. 
Ae 6—Nose Wheel. 7—Bunk. 8—Baggage 
arts Doer. 8-9—Berths. 10—Men’s room both 
vith sides. 11—Baggage Compt. 12—Entrance 





Doors. 13—Stewardess. 14-16—Berths. 15— 
Ladies’ Room. 16—Tail Wheel. 17—Bag- 
gage Door. . 
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K, = K, sin*¢ + K, cos? ¢. 


Computing Leki on Aireraft Fig. 3 represetta 


conditions at one 
mount in a vertical 
through the 


j : plane 
kngine Mount Rings vertical deflection du 


By M. S. Simms 


Structures Engineer, 
Northrop Aircraft, Inc. 


HE following is a development of a general 

method for calculating loads imposed on the en- 

gine mount ring by an aircraft engine when the 
engine is mounted to the ring by several vibration ab- 
sorbers placed around the circumference of the ring, 
giving what is known as “dynamic suspension.” The 
expressions are equally applicable to either the Wright 
system of suspension, Fig. 1, or the Pratt and Whitney 
system, Fig. 2. 














es 


~ PARALLEL TO THRUST LINE 


Fig. 1—“Wright”’ system of suspension 


Spring rates for the mounts in the following three 
directions must be obtained from the manufacturer or 
determined by experiment: 


K., the spring rate in a direction 
tangent to the mount ring. 


K,, the spring rate in a direction 
parallel with the line of action 
of the vibration absorber. 


K,, the spring rate in a direction 
normal to the line of action 
of the vibration absorber. 
This will be zero for the 
Wright type of mount. 


It can be shown that spring rate 
K,, measured in the radial direction 
in the plane of the mount ring, is a 
function of K,, K, and the angle be- 
tween the thrust line of the engine 
and the line of action of the vibration 
absorber, Figs. 1 and 2, as follows: 
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to a vertical force F. 

Since Force = Spring 

Rate x Deflection, the 

tangential force set 

up in one mount by 

the vertical load is 
given by 


F, = Ky, AV sin y, 
and the radial force 
F, = K, AV cos y, 


angle ¥ being measured as shown in Fig. 3. 

The vertical force on one mount, then, is the sum 
of the vertical components of the tangential and radial 
force components, as follows: 

F, = K, AV sin? y; + K, AV cos? yi, 
and the total vertical force 

F = AV [K; = sin? y + K, = cos? y), 
from which expression AV can 
be first calculated for a given 
vertical load F. Knowing AV, 
F, and F, may then be com- 
puted for each mount. 

In this manner the compon- 
ents of load due to a vertical load 
are computed. To these compon- 
ents are added those due to the 
torque reaction of the engine 
and the thrust, giving the total 
load on the mount ring at each 
mount. 

Fig. 3—Conditions at z 
e 

av 

| ~*~ 


mount in a vertical plan 
through the mount. 
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2 PARALLEL TO THRUST LINE 


Fig. 2—“*Pratt & Whitney” system of suspension 
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MATCHING AN ACK-ACK FOR WIDE RANGE ACTION 


The sky-wide sweep of a modern ack- 
ack gun has nothing on this HydrOILic 
Press when it comes to wide-range op- 
eration. This streamlined open-side unit 
is ready with up to 100 tons of smooth- 
flowing oil-hydraulic power for quick, 
accurate action on straightening, bend- 
ing, assembling and broaching jobs. 


A simple adjustment sets the stroke at 
any length up to 18”, and pressure can 
be pre-set at any point from 10 to 100 
tons. Or, the operator can regulate the 
power and stroke “as he goes” with the 
pressure gage at his right showing ton- 
nage changes pound-by-pound. Speed 
of operation can be varied as desired. 
Fixtures and tools can be changed read- 
ily. It’s a fully enclosed press—high in 
safety factors. 


The DLOS2-100 is available with either 
manual or electric controls, or both. 
Where complete safety is imperative, 
“two-hand” control can be provided. 
Maximum daylight opening is 36 
inches. A similar model of 50-ton 
capacity is also available. For full 
information on this and other 
Denison HydrOILic Presses 
call your Denison representa- 

tive, or write us today. 


The DENISON 
ENGINEERING COMPANY 

x. 1178 DUBLIN ROAD 
COLUMBUS, OHIO 
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(erp Production 


HE new MH-1 internal grinder, 

called the “Sav-Way Spitfire,” an- 
nounced by Sav-Way Industries, De- 
troit, is said to have basic character- 
istics of rapid action, flexibility, ease 
and convenience of operation, particu- 
larly for women operators, and facili- 
ties for quick, easy loading and un- 
loading. 

Outstanding features are the short 
table stroke—5/32 in. minimum—and 
the extremely rapid table feed and re- 
verse. These are achieved through a 
combination of hydraulic operation and 
electric control. Solenoid operated 
valves and aircraft type micro-limit 
switches provide constant control and 
reduce time lag to a minimum. In ad- 
dition, the machine is equipped for hand 
table feed, which is engaged by moving 
the hand wheel out to engage a rack 
and pinion. 

It is available with either manual or 
electrically controlled power cross-feed. 
The electric cross-feed gives a cross- 
slide ratchet feed of 0.0001 in. per 
tooth, resulting in 0.0002 in. increase 
in the diameter of the hole. 

The standard machine is equipped 
with a manually operated wheel-truing 
mechanism with cam return. However, 
it also is available with a semi-auto- 
matic diamond wheel dresser, electri- 
cally operated with automatic, adjust- 
able, slow-down of table traverse while 
dressing the wheel. 

Another feature is the Sav-Way 
Gold Seal Spindle, with unique self- 
ventilating provision which provides 


Bullard Mult-Au- 
Matic 


for a constant flow of oil-air mist 
through the working parts of thespindle, 
and also keeps the spindle free from 
dirt and coolant. The spindle is driven 


by a three horsepower, 36,000 rpm, 


dynamically balanced, totally enclosed 
fan cooled ball bearing motor. The 
workhead spindle is driven by a half 
horsepower, 1140 rpm, dynamically 
balanced ball bearing motor, which is 
completely enclosed. Workhead spindle 
speeds of 90, 145, 235, and 365 rpm are 


Sav-Way Spitfire 
internal grinder 


Equipment 


provided through an adjustable V-belt 
drive. 

Neoprene pads inserted between the 
bed and base absorb vibration and pre- 
vent distortion. A number of fixtures 
have been developed to facilitate accu- 
rate loading and unloading. 


HE new 34-in. Mult-Au-Matic is 

larger than any machine of its type 
heretofore built by The Bullard Com- 
pany, Bridgeport, Conn. It is said to 
be the first planned production unit of 
its size for machining work up to 34 in. 
in diameter and up to 23 in. in length. 

Six heads—two at each working sta- 
tion, each with independent feed mech- 
anism, and each providing vertical, 
horizontal, or angular motion—make it 
possible to accomplish with three work- 
ing stations what formerly required six 
working stations. All heads are coun- 
terweighted hydraulically with an ad- 
justment to give more or less weighting. 

A specially designed indexing and 
locking mechanism gives smooth index- 
ing and provides rigid positioning and 
locking of the carrier at the completion 
of the index. Push button control for 
actuation of the tool slides simplifies 
tooling operations. Forward or back- 
ward motions are obtainable. Hydrauli: 
feed “kick-out” at each feed mechanism 
prevents carbide tool breakage when th« 
machine is stopped in uncompleted cuts 

An adjustable column, carrying th« 
tool heads permits moving up and dowr 


(Turn to page 76, please) 
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All These Needle Bearings are 
Quickly and Easily Installed 


——_—e 
( Gi > 
Fe) 


a 


{NM 

















mt 




















TYPE PN 








UNIT CONSTRUCTION AND SIMPLICITY 
OF DESIGN FACILITATE ASSEMBLY 
LINE PRODUCTION METHODS 
One of the outstanding features of 
Torrington Needle Bearings is the ease 
and speed with which they are installed. 
Because of their unit construction, 
handling and assembly or dis-assembly 
of associated parts or mechanisms are 

simplified. 

Furthermore, the compact design 
characteristic of these Torrington Needle 
Bearings makes possible the use of 
simpler housing structures. In virtually 
all cases a bore, machined to proper 
dimensions, is all that is required to 
hold the bearing. An arbor press (with 
properly designed pressing tool) is the 
only equipment necessary to secure 
correct installation in practically any 
application. 

And properly installed, in correct 
press fit, Needle Bearings will not shift 
or creep—eliminating the need of 
locking-rings or spacers. 

All these installation features con- 
tribute to speed and efficiency that 
result in cost economies on the produc- 
tion line. They are helping today in 
meeting production schedules; will 
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similarly aid “‘tomorrow’s’’ postwar 
production lines. 

It will pay you to investigate the 
many advantages of Needle Bearings 
in terms of your own design and pro- 
duction requirements. A copy of the 
Torrington Needle Bearing Catalog, 
available on request, will give you more 
complete information. Ask for Catalog 
No. And the services of our engi- 
neering department are available to aid 
you in the selection and application of 
Needle Bearings for any particular job. 


A simple arbor press is the only equipment required to 
install Torrington Needle Bearings. 





THE TORRINGTON COMPANY 
Established 1866 * Torrington, Conn. « South Bend 21, Ind. 
“Makers of Needle Bearings and Needle Bearing Rollers” 





New York Boston Philadelphia 

Detroit Cleveland Seattle 

San Francisco Chicago Los Angeles PN Type Torrington Needle Bearing is installed in aircraft 
Toronto London, England pulley by simple press fit. 





TORRINGTON 


NEEDLE BEARINGS 
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Model 911 South Wind 
Aircraft Heater 


This aircraft heater, made by the 
Stewart-Warner Corporation, Chi- 
cago, Ill., weighs less than 25 Ibs, 
and is capable of producing 200,- 
000 Btu of heat per hour. The en- 
tire production at present is going 
to the armed forces for use on large 
aircraft. 


Portable Filter for 
Aircraft Engine Oil 


An innovation in the filtering of air- 
craft engine lubricating oil is intro- 
duced by General Filters, Inc., Detroit, 
Mich., in their portable model AF-1400 
filtering unit. The unit includes a gas- 
engine-driven rotary pump, which 
draws oil from the engine through a 
suction hose attached to the oil supply 
tank. Oil is circulated through six full- 
flow filters—mounted 2 in series and 3 


in parallel—and returned to the oil 
supply tank. A metal box houses two 
20-foot lengths of oil-resisting hose. 

Filtration is said to be positive to a 
fineness of 5 microns. Each filter car- 
tridge has an area of 1000 sq. in., and 
can be cleaned several times in gasoline 
or kerosene. Two pressure gages, one 
on the inlet, and one on the outlet side 
of the filters, indicate when filter car- 
tridges should be cleaned or changed. 
The filters are full flow, with a by-pass 
valve which opens at 15 lbs. 


Molded Aircraft Bolts 


These plastic bolts, a product of 

Windman Brothers, Los Angeles, 

Cal., are made of Monsanto Chem- 

ical Company’s cord-filled Resinox. 

North American Aviation, Inc., is 

using similar bolts in hoist tie-down 
and mooring fittings. 


& 


New Electrical Connector 


Newest Cannon electrical connector 
in the Army-Navy Specifications line is 
the type known as AN3101, according 
to the proposed AN-W-C-591a specifi- 
cations. Although in general appear- 
ance this new type looks like a plug, 
it has been designated as a “recep- 


Model AF-1400 
filtering unit 


Cannon electrical connector Type 


AN3101 


tacle” inasmuch as it has a male coup- 
ling thread similar to Types AN3100 
and AN3102. 

AN3101 is a mating cord connector 
for AN3106 and AN3108. Since it has 
no mounting facilities such as _ the 
flange on Types AN3100 and AN3102, 
it may be used in place of an AN3100 
or AN3102 when regular mounting is 
not necessary. Also adaptable for use 
with an extension cord. 

All standard Cannon parts are used 
in conjunction with a special barrel. 
Shell material is aluminum alloy, with 
sand blast and clear lacquer finish. 

The Cannon Electric Development 
Company, Los Angeles, Cal., offers the 
new receptacle in sizes 8s to 16s, and 
12 to 36 (incl.). All tooled Cannon in- 
sert arrangements are adaptable and 
interchangeable in Cannon Type AN- 
3101. 


New Technique Improves 
Synthetic Rubber 


A synthetic rubber development that 
will improve the bullet-sealing quali- 
ties of gasoline fuel and oil tanks used 
on airplanes, that will facilitate tire 
production, and that will conserve the 
limited supply of natural rubber has 
been developed by The Firestone Tire 
and Rubber Company, Akron, Ohio. 

This special technique produces a 
modified rubber, a small amount of 
which, when mixed with a large amount 
of synthetic rubber, is said to give the 
needed quality of cohesion or tackiness. 
In line with its war-time policy Fire- 
stone has made this new process avail- 
able to the industry. 
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And that is just how the Carpenter Matched Set Method _ treating methods help you protect the hours that have 
of selecting tool steel can be put to work in your plant. 80n€ into tool making. 


In hundreds of plants, this tried and proved method is To find out how you can put the Matched Set Method 
to work in your tool room, ask for your copy of the 
Carpenter Matched Tool Steel Manual shown here. 
It will point the way to better tools that can increase 
output from machines and presses. For your copy, drop 
reground, repaired and replaced. And simplified heat — us a line on your company letterhead. 


leading the way to tools that stay on their jobs longer, 
keeping machines operating more hours per month. It 


is reducing the number of times that tools must be 


THE CARPENTER STEEL COMPANY — 103 W. Bern Street, Reading, Pa. 








Aeres your hey to: 


° saving time and Steel in the tool room 
¢ getting better heat treating results 


e increasing production per month per press 






In this 167-page Matched Tool Steel Manual you will find an 
alphabetical Tool Index and Steel Selector. At a glance, it 
quickly points the way to selecting the right tool steel for 
each job. Whether you need an oil-hardening, water-hardening 
or red-hard tool steel for the job, this Manual provides a 
definite system for arriving at the correct answer. And from 
there, it is a simple matter to follow the complete heat 
treating instructions. 

The Matched Tool Steel Manual is offered free to tool steel 
users in the U. S. A., so for your copy write us a note on 
your company letterhead today. 
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One-Piece Hose Clamp 


Tinnerman Products, Inc., Cleveland, 
Ohio, is offering a one-piece hose clamp 
which may be snapped over the hose 
into pre-latched position by hand, and 
tightened by hand pressure on ordinary 
pliers. The new clamp, which is made 
for low pressure connections, is light in 


Tinnerman one-piece hose clamp 


weight and exerts an even pressure 
around the entire circumference of the 
hose. It is made of S.A.E. 1060 spring 
steel with Parkerized and zinc chromate 
primer finish. Being a one-piece clamp, 
it reduces weight and assembly time. 
Available for all sizes of AN and 
Ordnance specification hose % in. OD 
and larger. 


Large Portable Heater 


A portable heater which has an out- 
put rating of 250,000 Btu per hour, and 
which can be used in many applications, 
is announced by Surface Combustion, 
Toledo, Ohio. The new portable heater 
uses liquid fuel and will operate on 
any grade of gasoline. Kerosene may 
also be used and, with minor modifica- 
tions, the unit will operate on other 
liquid fuels. 

Equipped with gasoline-engine or 
electric-motor drive, and mounted on a 
two-wheeled carriage, the unit can be 
moved in wheel-barrow fashion or can 
be pulled sled-fashion over snow, ice or 
mud. Draw and push bars, as well as 
lift bars, are incorporated into the 
frame. The center of gravity is di- 
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rectly over the wheels when the unit is 
lifted to the most convenient position 
for hand wheeling. 


Easily Formed Laminated 
Thermosetting Sheet 


Panelyte Grade 906 is a newly de- 
veloped post-forming material which is 
supplied by Panelyte Division of St. 
tegis Paper Co., New York, N. Y., as 
a fully cured laminated thermosetting 
sheet which can be stamped, bent, and 
drawn in a process similar to that used 
in metal stamping. However, the proc- 
essing is somewhat simplified over 
metal working in that molds of Kirk- 
site, cast phenolic, laminated phenolic, 
or wood may be used. 

The working of the sheet is accom- 
plished by heating the material to tem- 
peratures higher than those used in 
manufacture. It is not necessary to 
use hot molds, but merely to heat the 
material, mold it, and leave it for a 
very short period in the mold for 
partial cooling. 

Laminated phenolic parts having 
compound curvatures and fairly sharp 
bends can be made from Grade 906. 
Bends having an inside radius of the 
thickness of the material are said to 
be very practical. High pressures are 
not required. Small air cylinders are 
very suitable, and in some cases, even 
hand presses will suffice. 


Aromatic-Proof 
Hose Assemblies 

Resistoflex Corporation, Belleville, 
N. J., is introducing a special line of 
hose assemblies that are immune to the 
action of aromatics in high concentra- 
tions. The hose itself contains a core 


Portable multi-service heater 


Resistoflex Compar hose assemblies 


made of specially compounded compar 
—a rubber-like vinyl plastic developed 
by Resistoflex. 

This core does not swell, break down 
or slough under the action of lubricat- 
ing oils or fuels containing the highest 
percentage of aromatics. This com- 
bination of properties has resulted in 
the successful application of Resisto- 
flex compar hose assemblies for fuel, 
oil, instrument and hydraulic lines in 
aircraft, gasoline and Diesel powered 
trucks, refrigeration equipment, and 
hydraulically operated machine tools. 
Resistoflex hose has been approved by 
the Army, Navy, and C.A.A. 


Solid Tires of High 
Conductivity Compound 


Industrial solid tires of high con- 
ductivity compound, used on equipment 
in plants manufacturing gunpowder 
and other highly combustible materials, 
are now being made of synthetic rub- 
ber by United States Rubber Company, 
New York, N. Y. 

With constant flexing in service of any 
high conductive rubber tending to de- 
crease its conductivity, a direct tire-to- 
tire comparison is said to have re- 
vealed that when operating under 
similar conditions the synthetic rubber 
tires are equal to, or better than, the 
same type of tires made previously 
from natural rubber. As _ industrial 
equipment often builds up static elec- 
tricity which cannot be dissipated by 
regular tires, high conductor tires are 
so compounded that they will dissipate 
the charge harmlessly before a spark 
is created. 


Electric Manometer 


The 
tured 


Electric Manometer, manufac- 
by Trimount Instrument Com- 
(Turn to page 70, please) 
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HYDRAULIC PRESSURE CONTROL 
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PERCENT OF RATED RELIEF PRESSURE 


CHART SHOWS PRESSURE READINGS OBTAINED DURING A VARIATION 
OF FLOW RATE FROM ZERO TO MAXIMUM AND BACK TO ZERO 





As indicated by the chart above, Vickers Balanced Piston Type 
Relief Valves have a negligible pressure variation throughout their 
capacity range. In these valves a hydraulically loaded and balanced 
piston takes the place of the customary spring-loaded direct- 
acting relief mechanism. This means more sensitive operation 
as well as greater accuracy throughout the wide pressure range. 


This accuracy of control prevents pressure override when sudden 
changes in pressure occur in the hydraulic system. Compact design, 
longer operating life, installation directly in the pressure line, 
quiet operation, and simple adjustment are other advantages of 
these Vickers Balanced Piston Relief Valves. See Bulletin 38-3 
for complete information. 


Vickers Application Engineers will gladly discuss with you how 
Vickers Hydromotive Controls can be used to your advantage. 


VICKERS Incorporated 


1428 OAKMAN BLVD. © DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO e CLEVELAND e DETROIT e LOS ANGELES 
NEWARK e PHILADELPHIA e ROCHESTER e ROCKFORD e TULSA e WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 


FLUID 
MOTORS 


for Every Hydraulic Power and Control Function 


SseealG 


DIRECTIONAL 
CONTROLS 
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VARIABLE DELIVERY 
PUMPS 
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More than 2 1/4 Million Military 
Vehicles Built Since War Began 


F THE 





During World War I, Only 90,000 Trucks and 18,000 
Automobiles were Produced for Qur Armed Forces 


More than two and one-quarter mil- 
lion vehicles have been produced by the 
automotive industry since the present 
war began in 1939. This illustrates the 
complete motorization of the army in 
this war in comparison with World 
War I, which saw 90,000 trucks and 
18,000 automobiles produced for the 
U. S. armed services in the 19 months 
of that conflict. The U. S. Army pur- 
chased its first automobile in 1903 and 
bought four more in 1906. The first 
military truck was put into service in 
1907. The value of motorized military 
equipment was demonstrated by the 
Mexican uprising in 1916, so the U. S. 
entered World War I with 3,039 mili- 
tary trucks and 437 automobiles. 

In the present war, the Dodge Divi- 
sion of Chrysler Corp. alone has manu- 
factured more than 300,000 military 
trucks. Current production embraces 
four basic types, either 4x4s or 6x6s. 
Willys-Overland Motors, Inc., has 
turned out over 200,000 of the %-ton 
all-purpose jeeps. Ford Motor Co. of 
Canada made 79,602 automotive units 
in 1943 for Canadian and other British 
Empire troops. This is somewhat less 
than the 111,839 military vehicles pro- 
duced in 1942 but concentration on spe- 
cialized types of vehicles accounts for 
the lesser number. Ford Motor Co. in 
the U. S. has produced more than 6,000 
armored cars of the M-8 and M-20 
types. Ford also has delivered to the 
armed forces 173,737 land jeeps, 12,778 
amphibian jeeps, 38,095 military cargo 
trucks, and 3,743 bomb service trucks 
for the Army Air Forces. In addition, 
Ford has delivered 1,690 M-4 medium 
tanks, 1,038 tank destroyers and 7,282 
500-hp tank engines. 

Many vehicles, especially Studebaker 
6x6 military trucks and Willys-made 
jeeps, have been shipped to Russia un- 
der lend-lease. More than 190,000 
trucks, 36,000 jeeps and nearly 30,000 
other military vehicles had been sent 
to the Soviet Union up to March 1. 

Emphasis on amphibious warfare is 
evidenced in the increasing output of 
equipment for invasion purposes. 
Graham-Paige Motors Corp. produced 
nine times as many Water Buffalo am- 
phibian tractors in the first quarter of 
1944 as in the same period of 1943. In- 
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creasing space in its Detroit plant made 
available by the Army Air Forces en- 
abled Graham-Paige to more than 
double its production of amphibian 
tractors in the closing months of 1943. 
Volume of output, which also includes 
aircraft and marine engine parts and 
torpedo parts, increased 64 per cent 
from $12,804,966 in 1942 to $21,061,318 
in 19438. The latest Navy appropria- 
tion bill for 1944-45, recently before 
Congress, calls for 30,151 ships other 
than combat vessels, the greater per- 
centage of which are landing craft. 
Donald Nelson, chairman of WPB, re- 
cently called for a 10 per cent step-up 
in output of landing craft. He said an 
outstanding job had been done since 
November in the construction of these 
craft, the original program for which 


EeAXADUS TRY 





called for 80,000 units. The automo- 
tive industry supplies a majority of the 
Diesel engines that go into landing 
craft, General Motors Corp. alone fur- 
nishing 71 per cent of the Diesel power 
units that are installed in the four ma- 
jor types of craft used in amphibious 
operations. 

The Ford Willow Run Bomber Plant 
finally has achieved its production goal 
of a B-24 bomber every hour that the 
final assembly line is in operation. To- 
tal output is now well above the 3,000 
mark, of which more than 2,000 have 
been flyaway deliveries from the ad- 
jacent airport. The rest are shipped 
as knocked down sub-assemblies to the 
Southwest. Two thousand bombers 
have been turned out in the last eight 
months. Ford delivered its first B-24 
to the Army Air Forces in November, 
1942. By January, 1943, only 10 more 
had been built but production had rap- 
idly accelerated since that time. Feb- 
ruary production was more than double 
that of last July and the plant has 
been ahead of schedule for seven con- 
secutive months. The plant is work- 
ing two nine-hour shifts six days 

(Turn to page 68, please) 








Remember 
Ward of 
Chicago 


Though the Presi- 
dent is commander- 
in-chief, Congress is 
his Commander; and, 
God willing, he shall 
obey. He and his min- 
ions shall learn that 
this is not a govern- 
ment of kings and 
satraps, but a govern- 
ment of the people, 
and that Congress is 
the people. 


—Thaddeus Stevens 
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The world’s largest magnesium sheet 
d strip mill has recently gone into 


yroduction., 


mthetic sapphires and rubies for 
e jeweled bearings of instruments 
and for spray nozzles, gages and spin- 
1erets cost from three to six cents per 
irat while diamonds for this purpose 
st about three dollars per carat. 
he making of these is an American 
ar baby with a future. 

NE alloys now make up as much as 
20% of the tonnage of steel for air- 


craft. 


A way has been found to put the 
“flags” (characteristic of natural bris- 
tles) on the ends of synthetic bristles 
for use in paint brushes. 


a 


The American chemical industry 
promises that it will employ more 
workers after the war than it did 


before. 


Bituminous Coal Research, Inc., sup- 
ported by the industry, has announced 
a $2,500,000 program, covering five 
years, with improvement in the use of 
soft coal as its object. 


v 


Dip-painted parts are being passed 
through an electrical field which re- 
moves the “tear-drop” in which the 
excess paint collects. 
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Electronic traffic control may replace 
the familiar signs and lights by signal- 
ling the driver through his dash radio. 





The strongest natural fiber is Ramie, 
cultivated in Egypt 4,000 years ago. 
It is now being grown in this country 
nd, if practical processing methods 
can be devised, it is expected to appear 
among our new textiles. 


wv 


The new Orthicon camera has an 
ye” composed of 400,000 pieces of 
light-sensitive silver which store volt- 
age proportional to the light cast on 
them. It will be used in television and 
is said to be ten times as efficient as 
the iconoscope previously used. 


bot) 
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Photo-electric cells check hand gren- 
ades at the rate of 4,000 per hour. 
When a defective unit appears on the 
conveyor, the mechanism rings a bell, 
lights a lamp, puts a dab of paint on 
the grenade, and makes a mark on a 


chart. ag 


A new process for drying the paint on 
army tanks does the work in four 
minutes while the operator drives 
the tank through the “oven.” 


wT 


The use of the thyratron tube as a 
rectifier makes possible the use of an 
A. C. current supply to drive D. C. 
motors, the advantage being in very 
exact control of speed. 


ng 
Extremes of temperatures encoun- 
tered in flying have made necessary 
the development of new and better ce- 
ments to replace the Canada balsam 
formerly used in the making of lenses. 
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The cost of Diesel-produced electric 
power is expected to be cut in half 
as the result of war-time develop- 


ments. : 


Street cars designed for post-war pro- 
duction will be lighter, quieter, better 
looking, and more economical in 
operation. They will have more com- 
fortable seats and the windows will 
be higher to give strap hangers a 


better view. : 


A new fluorescent lamp, about the size 
of a marble, uses only two cents 
worth of current a year, 











A new electronic method of sorting 
metals detects differences in material, 
alloys, heat treatment and thickness. 





Success of the “bazooka” against 
enemy tanks has called public atten- 
tion again to the rocket or reaction 
engine as a source of power. Such 
a motor has been constructed, for 
experimental use, that develops 260 
horsepower for each pound of its 
weight. One horsepower per pound is 
the approximate output of the lightest 
internal combustion engines. 
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Committee Studies Possible 
Production of Cars for Civilians 


C. E. Wilson Proposes Annual Output of 2,000,000 Cars, 
Small Companies Object to Limit of 50% of 1941 Volume 


Passenger manufacturers are 
studying the practical minimum num- 
ber of vehicles that can be made under 
limited schedules, without seriously 
affecting unit cost, when partial pro- 
duction of civilian models is permitted 
by the War Production Board. At the 
first meeting of the WPB Auto- 


Cal 


new 


D RACS 


usive HOOVE, 


30% 


mobile Industry Advisory Committee 
April 17 in Washington, WPB officials 
announced it was agreed that no pas- 
enger car production will begin until 
either the German or the Japanese 
phase of the war is completed. Volume 
production is not considered feasible 
until after the war ends. 
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The committee members, represent 
ing nine passenger car companies, wil 
return to Washington in 60 to 90 day: 
with specific details on the amount o 
machine tools and factory floor are: 
that will be needed, what Government 
owned machines and equipment mus 
be removed, and what percentage of 
Government-owned tools and machine 
can be used in civilian automobile pro 
duction. At its next meeting the com 
mittee is expected to name its own sub 
committee that will work out a practical 
formula for reconversion. The com 
pany executives have been instructed 
to consider plans for both limited pro 
duction and unrestricted production of 
passenger cars. 

C. E. Wilson, president of General 
Motors, proposed that an annual output 
of 2,000,000 cars was the minimum pro- 
duction at which the plants could be 
operated economically. Some of the 
smaller companies are known to object 
to resuming production on the basis of 
50 per cent of 1941 output of 3,744,000 
maintaining that their small 
quotas would be economically unfeasi- 
ble and they should not be asked to lose 
money in order to stay in business. Also, 
it was pointed out that the Packard 
and Nash plants are so bound up with 
war contracts that any immediate re- 
sumption of passenger car production 
would be impossible for these two com- 
panies. Packard is making Rolls-Royce 
and PT boat engines, and Nash is mak- 
ing Pratt and Whitney airplane en- 
gines. Both companies have little or 
no available idle capacity, and man- 
power in their respective areas is very 
tight. Nash expects to get increased 
war work with the award of contracts 
for the new C-type Pratt and Whitney 
engine, which involves new tooling to 
produce an engine that is said to de- 
velop about 2600 hp. 

Among the questions likely to be dis- 
cussed at the next meeting with WPB 
will be whether the first postwar cars 
will be limited to 1942 models and 
whether new manufacturers will be al- 

(Turn to page 64, please) 


cars, 


Labor Advisory Committee 
On Industry Conversion 


According to an announcement of the 
War Production Board, Donald Nelson, 
Chairman, has appointed an advisory 
committee of labor union representa- 
tives in connection with the formulation 
of plans for reconversion of the auto- 
mobile industry. The membership 
the committee is as follows: 

R. J. Thomas, Detroit, international pr 
ident C.1.0.-United Automobile, Aircr 
and Agricultural Implement Workers 
America; George F. Addes, Detroit, int 
national secretary-treasurer C.I.0.-U.A.W 
William C. Stevenson, Detroit, execut 
board member C.I.0.-U.A.W.:; Richard 
Reisinger, Cleveland, executive board me! 
ber C.1.0.-U.A.W.; Lester Washburn, M 
waukee, president A.F.L. - Internatior 
United Automobile Workers: Frank Fent 
Washington, A.F.L. director of orgar 
tion; Walter Reuther, Detroit, internati« 
vice-president C.1.0.-U.A.W.; Richard 
Frankenstein, Detroit, international vi 
president C.1.O -U.A.W 
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74s FULL-FLOATING 
WINDOW MOUNTING 


of, Aero-Zuatety LUMARITH 
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Is Considered Ideal by Many Engineers 


The full-floating type mounting, here illustrated, has 
many advantages to recommend its use for cellulose 
acetate plastic panel mountings. It eliminates the 
drilling of bolt holes, and the attendant difficulties of 
locating them properly. Replacements are easier to 
make. 

Depth of channel is determined by taking into con- 
sideration the maximum possible expansion and 
contraction of the Lumarith panel, and the channel 
support depth required under all atmospheric condi- 
tions. Spacer thickness, which is important, is gauged 
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so as to insure a firm grip of the panel and yet per- 
mit expansion and contraction movement. 

The Technical Service Department of Celanese is 
ready at all times to give assistance to manufacturers on 
the subject of plastics—either molded or sheets, rods, 
tubes, films or foils. You’ll want, of course, a copy of the 
second edition of the Lumarith Mounting Book. Let us 
know where to send it. Celanese Celluloid Corporation, 
The First Name in Plastics, a division of Celanese 
Corporation of America, 180 Madison Avenue, New 
York City 16. 
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On one point or another, a good 
word can be said for most lathes on the 
market today. The way to lasting satisfac- 
tion, however, lies in consideration of all 
factors of lathe value. Our suggestion is: measure 
what you get in different makes . .. compare points 
of design, new improvements, flexibility, etc., in re- 


lation to production, costs, and 


— all, unequalled in accuracy, 
versatility, productive 
capacity, and rugged dura- 
bility. 

This vast fund of accumulated lathe experience can 
help perfect your production, whether your plant is 
large or small. Call on Lodge & Shipley engineers .. . 


they'll gladly show you what 





all-over efficiency. 


In making such comparisons, 
you'll profit by considering 
L &S Lathes. For in L&S 
Lathes you get the final per- 
fected result of 52 continuous 
years of specialized lathe experi- 


ence... 52 years devoted to 


making lathes and lathes only 4 BIG STEP FORWARD IN LATHE DESIGN 


can be done. 


Prepare for the Coming 


BATTLE OF MARKETS! 


Your peacetime products will be 
on their own against competition 
keener than ever before. Call on 
Lodge & Shipley engineering 
and manufacluring experience 
to help you plan now for quick 
conversionwhenandas conditions 


The No. 3-A Duomatic Lathe is designed for 
quantity production in a wide range of cycles. 
Dual carriages and tool slides—front and rear— 
permit more advantageous use of multiple tools in 
turning, and straight and angular operations. I!- 
lustration shows three tools front and two tools 
rear, arranged in universal tool holders for 
machining thrust bearing cage. Write for Bul- 
letin 601-FL. 


. ¥ ing! 
... and making them, all in warrant. Don’t be caught napping! 





Engine—Automatic—Tool 
Room—Oil Country Lathes 




















ODGE & HIPLEY MACcHI TU 60. 


CIN CGINNATL 25. OH10, USA. Tlnats q I f 
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Civilian Truck Output 
| Ahead of Schedule 


‘ivilian truck production in the first 
irter of 1944 was 13 per cent ahead 
ff schedule. A total of 10,329 medium 
and heavy trucks were manufactured 
civilian use compared with sched- 
ules calling for 9,157 units. The first 
juarter output consisted of 7,128 me- 
lium trucks and 3,201 heavy vehicles, 
according to John H. Middlekamp, di- 
rector of the Automotive Division of 
WPB. Military and civilian output 
ombined for the first three months 
was 100.4 per cent of schedules. 
Middlekamp pointed out that the first 
quarter goals were reached despite 
shortages in ball bearings, axles, trans- 
missions and other components. He said 
that progressively higher quotas have 
been set for remaining quarters of 1944 
and manpower will be an important 
feetor in deciding whether these goals 
will be reached. 


New Method of Fuel 
Supply for Engines 


Gasoline injection, a new method of 
supplying fuel to the cylinders of gaso- 
line engines, has been developed by the 
American Bosch Corporation, and is 
now in production at the Bosch plant 
in Springfield, Mass. According to 
Donald P. Hess, president of the Corpo- 
ration, higher efficiency, even with 
lower-grade gasolines, greater respon- 
siveness, smoother power delivery and 
elimination of the fire hazard of an 
explosive mixture of gasoline and air in 
the induction system, are some of the 
advantages of the new fuel distribution 
system, 


CALENDAR 





Conventions and Meetings 
SAE Natl. Diesel-Fuels & Lubricants 
Meeting, Chicago May 17-18 
SAE Natl. War-Materiel Meeting, De- 
troit June 5-7 
{utomotive Engine Rebuilders Assoc., 
Cincinnati June 13-15 


\merican Society for Testing Materials 
(47th Annual Meeting), New York 
City June 26-30 


SAE Natl. Transportation @& Mainte- 
nance Meeting, Philadelphia June 28-29 
SAE Natl. West Coast Transportation 
& Maintenance Meeting, Portland, 


Oregon August 24-25 
SAE Natl. Tractor Meeting, Milwau- 
kee Sept. 13-15 
SAE Natl. Aircraft Eng. & Produc- 
tion Mtg., Los Angeles Oct. 5-7 
SAE Natl. Fuels & Lubricants Mtg., 
Tulsa Nov. 9-10 
merican Chemical Society Natl. 
Chemical Exp., Chicago.....Nov. 15-19 
\E Natl. Air Cargo Mtg., Chicago, 
Dec. 4-6 
\E Annual Meeting, Detroit Jan, 8-12 









Precision NIRCRAFT 


NURI ai. wade whi 


ype anda ere, — eget and Nuts are 
scientifically designed, uced inspected to 
meet the most rigid A N. and A C specifications. 
Adopted by the Aircraft Industry for use in every 
part of America's fighting and transport planes 
these precise, rugged fastenings are skilfully made 
of selected, pre-tested materials. HOLTITE Air- 
craft Fastenings are accur gauged and in- 
spected at each stage of man re by speci 
trained inspectors. Heat treating, plating a 
other finishes are in strict accordance with A N and 
A C specifications. 


HOLTITE “Thread-Forming” SHEET METAL SCREWS 


When Speed Nuts are used with HOLTITE Sheet Metal Screws, the 
small, ta point cee a quicker start and run-on of nut. The 
smooth ds with faster lead reduce nut-turning time and provide 
a much tighter lock to resist vibration. 
Cutting their own threads—in metal or plastics as they are driven 
in, these production-boosting screws eliminate time-consuming 
operations and effect a stronger, tighter fastening as each 
stays tight in the mating thread it has cut in the material. 








Available with slotted head or HOLTITE Recessed Head. 


CONTINENTAL 
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Packard Engine Output 
Equal to 370,000 Cars 


Packard’s war engine output for 
March equalled a peacetime schedule 
of 50,000 cars in dollar value, George 
T. Christopher, president and general 
manager told a meeting of 100 car 
dealers, parts managers and dealers’ 
service men April 19 in Philadelphia. 
Since the start of the war Packard, 
which makes Rolls-Royce aircraft en- 
gines and PT boat engines, has shipped 
nearly 35,000 engines to the Allied 
forces, representing 47 million rated 
horsepower and is the equivalent of 





the total power installed in approxi- 
mately 370,000 Packard cars. Christo- 
pher stated that new buildings in De- 
troit and Toledo, together with the 
original factory, now provide Packard 
with a total of 4,600,000 sq. ft. of pro- 
tive plant area. Redesigning of plant 
layout, already completed, and more 
efficient handling of materials should 
permit a 44 per cent increase in ca- 
pacity for making Packard cars after 
the war. 

Packard’s postwar car will resemble 
the 1942 Clipper “with a face lifting 


job” and present indications point to 


prices roughly 25 per cent higher, he 
announced. 



























wide acceptance of Western Felt are: 


1. Engineering Experience. A full staff of experienced 
engineers have designed the prefabricated shapes that 
are being so widely used today. They are piepared to 
assist any manufacturer in determining specifications 


for felt as an alternate. 


2. Manufacturing Experience. 42 years of experience 
in the manufacture of superior quality felt qualifies 


Western to fill your every need. 


The result of this coordinated experience is unbiased 
suggestions —on the possibility of using Western Felt 


in your industry. Write us. 


WESTERN FELT WORKS 


Chicago 23, Wlinois 
Branch Offices in All Principal Cities 


WESTERNS 7 


4035-4117 Ogden Avenue ° 
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GIVING INDUSTRY Flt 


@ The two factors which account for industry's 












Belt is: 
* Flexible 
* Resilient 
« Water, heat and 
shock resistant 
« Compressible, etc. 


Used for: 
¢ Channels 
* Gaskets 
* Pads 
« Washers 


* Weatherstripping 
¢ Insulation, etc. 











Largest Independent Manufacturers and 
Cutters ol Wool, Hair or Jute Felts 








PUBLICATIONS 


The Spencer Turbine Co. has issued a 
new bulletin describing the Spencer Sump- 
Vac, a new portable vacuum produce 
Briefly described are applications of Spe 
cer industrial vacuum cleaners and turbe- 
compressors. * 

Many carbide-tipped cutting tools gené 
ally classified as special are now listed as 
standard in the new Catalog No. 144 of 
Wendt-Sonis Co. These include _ spiral 
reamers, jobber reamers, stub taper spot 
facers and counterbores, side milling cut- 
ters, boring tools, etc.* 

Physicists Research Co. has issued the 
second edition of its booklet Practical Sur- 
face Roughness Measurement, which co! 
tains information on surface roughness and 
its measurement and describes the con 
plete line of Profilometer roughness-gaging 
equipment.* 

A revised edition of a technical bulletin 
entitled Zamak Alloys for Zinc Alloy Die 
Castings has been issued by The New Jer- 
sey Zinc Co. It describes the Zamak series, 
outlines the physical and mechanical prop- 
erties as cast, touches on aging, inspection 
control, corrosion resistance, finishing and 
machining.* 

Sciaky Bros. has issued a four-page bul 
letin describing the Sciaky Locating Spot- 
light, which has proven useful on a wide 
range of production machinery.* 

King Bros. Engineering Works has is- 
sued an 8&-page illustrated bulletin describ 
ing Kling Rotary Shears.* 

A folder, New Developments in Aircraft 
Welding, has been issued by Eutectic 
Welding Alloys Co., describing and illus- 
trating its low temperature welding.* 

Watson-Stillman Co. has issued three new 
folders, as follows: No. 370-A on general 
purpose hydraulic presses, suitable for di- 
versified utility work in the metal-forming 
ceramic or plastic industries. No. 621-A on 
horizontal injection molding machines, ziv- 
ing specifications covering five models, with 
hopper feed capacities, detailed drawings 
and complete data on operating features 
No. 622-A describing the operating features 
and listing specifications of its new 2 and 
4-0z. vertical injection molding machines.* 

A new folder published by the Muehlhau- 
sen Spring Corp. illustrates and describes 
how large springs are hot-coiled. It shows 
in sequence the steps in manufacturing 
large springs, facilities necessary and oper- 
ations required to fabricate these springs 
in quantity and hold to the tolerances de- 
manded by the application of the spring.* 

National Broach and Machine Co. has 
issued a new booklet on its Red Wing Uni- 
versal Gear Checker, a simple, rapid and 
accurate machine for checking gear dimen- 
sions.* 

Arc Welding In the Maintenance and 
Construction of Tools and Dies is the titlk 
of a new handbook of engineering data 
welding procedures and heat treatment pri 
cedures for tool and die steels, issued } 
C. E. Phillips and Co.* 

Highlights of the principles, constructior 
and engineering advantages of Spring-Life 
Bellows are given in a new catalog issued 
by the Cook Electric Co.* 

American Broach and Machine Co. has 
issued a new booklet on broach pulls and 
heads, describing and illustrating the vari 
ous types and including tables of specifica 
tions for each model.* 

G. S. Blakeslee & Co. has issued a nev 
catalog on solvent vapor degreasers whic! 
describes its degreasing process for clean 
ing of parts of all metals and alloys. Chal 
ters are devoted to design and construc 
tion, applications and advantages, speci 
applications, etc.* 

* Obtainable by subscribers within the United Sta 
through Editorial Dept. AUTOMOTIVE and AVIATIO 
INDUSTRIES. In making requests for any of the 
publications, be sure to give date of the issue in whi 


the announcement appeared, your name and addr 
company connection and title 
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++ PROTECTS LATHE OPERATOR 
-> KEEPS VITAL PARTS CLEAN 
>» MAKES BELT CHANGING EASY 


The operator does not catch fingers or cloth- 
ing in moving belts or gears on a Logan Lathe. 
The Cone Pulley Guard in its normal “down” 
position completely covers the countershatft, 
headstock and back gear assemblies. The 
motor-drive belt and change gear assemblies 
are completely enclosed. All guards are 
quickly and easily opened giving complete 
accessibility. Not only is the operator pro- 
tected, but vital parts of the lathe are shielded 
from dust and dirt accumulations. 





Raised to its “up” position, the Cone Pulley OPERATOR PROTECTED... 
VITAL PARTS KEPT CLEAN 


Guard automatically moves the countershaft 
Countershaft, back gears, 


toward the headstock, releases flat belt ten- headstock, change gears and 
sion, and makes changing the belt position motor-drive belt are all com- 

g g a pletely enclosed, yet quickly : 
easy and safe...an exclusive, patented Logan accessible. 


feature. The flat belt tension is easily and 


quickly regulated by a simple screw adjust- OELT CHANGES EASY AND SAME. 
‘ : Raising the Cone Pulley | 
ment. Full information on all the advanced Guard to “Up” pechton atte. | 
design features of all models of Logan Lathes tomatically moves the coun- 
will gladly be sent you on request. Write stock, releasing tension on 
today for your copy of the latest Logan Lathe the fat belt. 
catalogs. 
BRIEF SPECIFICATIONS 

Swing over bed, 1012” ... bed length, 43144" . . . spindle hole, 

2540" . . . capacity, 5¥¢” with push type collet . . . 6-position 

automatic indexing turret ... stroke of turret, 444" ... 12 

spindle speeds from 30 to 1450 r.p.m... . all moving parts 


protected by ball bearings or self lubricating bronze bearings. 






No. 850 
MANUFACTURING 
TURRET LATHE 


LOGAN ENGINEERING CO. 


CHICAGO 30, ILLINOIS 


"One of a series describing the finer features of Logan Lathes . . . Look for the next of the series 
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Advertising Notes 


Three members of the Chicago office 
of J. Walter Thompson have been 
oh ge vice-presidents of the company, 

VED ey are Harry T. Mitchell, account 

ELDING PROBLEMS sot representative; Frederick W. Boulton, 

executive art director, and George C, 

Reeves, manager of creative production. 

Also elected vice-presidents are Paul 

Berdanier, Jr. and Arthur T. Blom. 

quist, art directors, and Ruth Waldo, 
editorial, of the New York office. 

L. O. Lemon has been elected comp- 

troller of the J. Walter Thompson 

organization. 





E. J. Reeser, formerly sales promo- 
tion manager of the Nash Motors Di- 
vision of Nash-Kelvinator Corp., has 
been appointed associate account ex- 
ecutive on the Electric Auto-Lite Co. 
account for Ruthrauff & Ryan, Ine. in 
the Detroit office. Robert L. Perry, for- 
merly business and automotive editor of 
the Detroit Free Press, has joined the 
agency as assistant to M. J. Casey, vice 
president and manager of the Detroit 
office. 


Anthony G. de Lorenzo, formerly 

THESE FEATURES EACH MONTH Michigan manager of the United Press 

Fox Association, has joined Arthur Kudner, 

Inc., in charge of public relations on the 

Fisher Body account, succeeding Frank 

* Welding Metallurgy WELDERS a ENGINEERS Armstrong, who has been transferred 
to the New York office. 


_ —_ 


. . Created to disseminate factual information 
* Cost Analysis and knowledge gained from the experience of 
: successful users of EUTECTIC Low Temperature 


Welding, the new welding process which is 
* Welding Design gaining wide acceptance in production, salvage 


and maintenance, All metals from aluminum to 


' zinc die-castings can be joined by this process. 
{ * Production Ideas Applicable with oxy-acetylene torch, metallic- 


} arc, induction and furnace heating d 
| Salvaging Tools The EUTECTIC WELDER is prepared by the A Ww a r S 
engineering and research staff of The Eutectic ee a a 


Welding Alloys Company, and supplemented by awards in or allied with the automotive 
* New Maintenance contributions from users of the process in all! and aviation industries, announced since 
the April 15 issue of AUTOMOTIVE AND 
Economies fields, AVIATION INDUSTRIES went to press: 
AMERICAN CAR AND FOUNDRY COM 
: : PANY, Chicago Plant, Chicago, Ill. 
* Useful Tricks have acclaimed the arrival of The EUTECTIC ATWOOD VACUUM MACHINE (OM 
WELDER. An engineer writes: PANY, Auburn Manufacturing Plant 
and Tools “E ae Automotive Plant, Auburn, Ind. 
ound your publication a real boon fo BENDIX AVIATION CORPORATION 
our welding department. Please add the Scintilla Magneto Division, Sidney, N. Y 
following names to your list and make sure DOUGLAS AIRCRAFT COMPANY, INC., 
Santa Monica Plant, Santa Monica, Cal 
ELECTRIC SPRAYIT COMPANY, She 
boygan, Wis. 
ELGIN MACHINE WORKS, Elgin, Il. 


go tty Pe EVANS PRODUCTS COMPANY, Plant No. 
E UTECTI C 1, Detroit, Mich. 
FORD MOTOR COMPANY, Ypsilanti 
* Plant, Ypsilanti, Mich. 
LOW TEMPERATURE WELDI NG THE GENERAL INDUSTRIES COM- 
PANY, Elyria, Ohio 


EUTECTIC WELDING ALLOYS ere’ 40 Worth Street New York 13, N LITTLEFUSE, INCORPORATED, Chicago, 


b 
+ 
' 
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i 

' 

| 
bs 
' 
' 


anal 


Welders, welding engineers, and metallurgists 


to send us current issues every month.” 


Ti. 
RAY-O-VAC COMPANY, Blake Manufac- 
turing Company, Clinton, Mass. 


199 
“E” Star Awards 
1 for continued meritorious services on the 
! 
| 
! 
I 


riginators of the Low mperaturé Welding Pr 


eS ee ee ee ee eee ey 


EUTECTIC WELDING ALLOYS COMPANY Dept. H5 
40 Worth St., New York 13, N. Y. 


GET IT FREE Please send me The EUTECTIC WELDER every month. 


production front have been awarded to the 
Mail following firms: 
THE ARO EQUIPMENT CORPORATIO: 
Coupon . Cleveland Plant, Cleveland, Ohio. 
Compan osition BRIGGS CLARIFIER COMPANY, Wa 
Today ! 7 ington, D. C. 


! . | 
CONTINENTAL RUBBER WORKS, Er 
Ween aye! Address | ei 
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Stopper says — 


‘SHIM room for 


victory garden 


tive Maybe your stockroom isn’t this bare... but Naturally, the needs of the fighting men 
AND the situation is tough and we are helping. come first . . . they won’t be let down. 


»M By keeping adequate stocks in the hands 


Thanks to a centrally located up-to-the- 


YM of 38 NAPA warehouses and at jobbers minute plant and a resourceful research 


an, everywhere ... so that when you need division, stocks for vital civilian 


ON American Brakeblok brake lining 
NC., rials in a hurry you can get them. 


anti 





Clutch , 
Facing Rolls 





AMERICAN ERASE PASS BIVISs 





mate- motor transportation will be 
maintained. 








AMERICAN ___-_— 
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Obituary 


Forrest M. Keeton, 70, one of the 
early automobile manufacturers, died 
suddenly April 1 at his home in Detroit. 
He was sales manager of the Pope- 
Toledo Automobile Co. in 1903 and 
three years later organized the Crox- 
ton-Keeton Motor Car Co. at Massillon, 
Ohio, which produced the Croxton-Kee- 
ton car. 

Richard L. Doyle, 64, assistant sales 
manager of the General Motors Truck 
Division of GM, died April 7 at Pontiac, 
Mich., after a short illness. He became 
associated with the Rapid Motor Ve- 





hicle Co. of Pontiac in 1911 and subse- 
quently represented GMC Truck Co. in 
Kansas City before returning to Pon- 


tiac with that company in 1922. 


Gilbert V. Egan, 52, treasurer and 
assistant secretary of Nash-Kelvinator 
Corp., died suddenly April 7 at his 
home in Detroit. He was treasurer of 
Commercial Credit Trust, Chicago, for 
three years until 1927, when he joined 
the Kelvinator Corp. as assistant trea- 
He was elected treasurer of 
Nash-Kelvinator in 1939 following the 


surer. 


merger with Nash Motors. 


Theodore G. Joslin, 54, Director of 
Public Relations, E. I. du Pont de Ne- 





GUARD Present Equipment 





with New Circuit Protection 


LITTELFUSE 


200 Ong St., El Monte, California 


“QUICKER THAN A SHORT CIRCUIT” 


PROTECTION FOR TODAY—AND 
TOMORROW 


Littelfuse units for most efficient safe- 
guarding of circuits, machines and in- 
struments have been improved and 
multiplied. Never before was electri- 
cal protection so dependable, or of so 
wide a range. 


NEW FUSING THROUGHOUT 


is one of the best supports of present 
service that must be prolonged. New 
Littelfuses mean prevention of short 
circuits, costly burnouts, and damage 
by inexperienced operators. 

Whatever your problem in circuit 
protection, Littelfuse will be glad to 
counsel with you. 


TatxelaeXolachicxe. 


4757 Ravenswood Ave., Chicago 40, Ill. 








mours & Co., and secretary to Presi- 
dent Hoover during his term in the 
White House, died at Wilmington, Del,, 
April 12 after a heart attack. 

Clement O. Miniger, 69, chairman of 
the board of the Electric Auto-Lite Co. 
and a director of several other com- 
panies, including Bendix Aviation 
Corp., died April 23 at his home in 
Toledo, Ohio. Electric Auto-Lite was 
organized by him in 1911 and he served 
as president until a few years ago when 
he retired due to poor health. In 1929 
he was president of Willys-Overland 
Motors, Inc. 

Frederick R. Simms, 81, inventor and 
founder of the Royal Automobile Club, 
died April 22, according to a dispatch 
from London. He is credited with being 
the first man to drive a motor car in 
Great Britain and was a co-patentee of 
the first magneto in that country. 





Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Avurto- 
MOTIVE AND AVIATION INDUSTRIES 


Relatively stable levels of general 
business activity have followed a con- 
siderable decline in February and 
early March. The seasonally adjusted 
index of The New York Times for the 
week ended April 8 stood at 143.8, 
four fractional points below the figure 
for the preceding week, as against 
139.1 a year ago. 

Railway freight loadings during the 
week ended April 8 totaled 789,324 
cars, 0.2 per cent more than the pre- 
ceding weekly number and virtually 
equal to the comparable figure in 1943. 

Production of electric power during 
the same period declined more than 
seasonally ; and the total was 12.3 per 
cent above the output a year ago, as 
against a similar excess of 13.3 per 
cent shown a week earlier. 

Crude oil production in the week 
ended April 8 averaged 4,416,100 bar- 
rels daily, 32,850 barrels above the 
figure for the preceding week, but 235.,- 
100 barrels less than the average rec- 
ommended by the Petroleum Adminis 
tration for War. 

Estimated production of soft coal 
during the week ended April 1 was 
11,500,000 net tons, 3.2 per cent below 
the preceding weekly figure, as com- 
pared with 10,996,000 tons in the cor- 
responding period last year. 

Engineering construction contracts 
awarded during the week ended April 
6 totaled $33,963,000, as against $29,- 
412,000 or the week before, according 
to Engineering News-Record. Con- 
tracts so far reported in 1944 show a 
decline of 51 per cent from the corre- 
sponding amount in 1943—private 
projects registering a recession of only 
2 per cent, while public construction 
has dropped 57 per cent. 

The Irving Fisher index 
sale commodity prices for the week 
ended April 14 was virtually un 
changed at 112.9 per cent of the 1926 
average, as compared with 111.9 
year ago. 

Member bank reserves’ increased 
$327,000,000 during the week ended 
April 12, and excess reserves rosé 
$100,000,000 to an estimated total of 
$1,000,000,000. Business loans of re- 
porting members declined $27,000,00( 
in the same period but stood $382, 
000,000 above the total a year earlier. 
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designers, in concise, easy-to-us 
industrial plastics . ; ; ; manufacturers 


ways to utilize the ae of Micarta to 


replace other materials : : : will find full and 
helpful information in this revised and enlarged 
Micarta Data Book. 
; Forty pages of property tables, performance 
curves and design suggestions provide working 
data for selecting the proper grade of Micarta 
for heavy-duty service in any field. Data covers 
both laminated, molded, and formed Micarta. 
Grades include those designed for ammunition 
chutes, bomb racks, instrument panels, pulleys, 
antenna masts, fair-leads, structural angles and 
channels... 

Reserve your copy of the new Micarta Data 
Book today. Write Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. J-06354-2 


GET THIS 
HELPFUL DATA: 


Grades of Micarta—their character- 
istics . . . corresponding Army and - 
Navy types. 
Properties of Micarta—mechanical 
. electrical . . . chemical . . . how 
they compare with other materials. 
Designing Help—machining data..: 
how to apply directional loads. .: 
molded and formed Micarta design 
suggestions. 
Forms Available—standard shapes 
and sizes... plates, rods, tubes. 
angles, channels, zees. 


























PLANTS IN 25 CITIES... 






OFFICES EVERYWHERE 
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) hi . Ch: b : G creased substantially and made up a 
I O icy anges y overnment larger part of munition demand. Ord- 
nance officers explained that the Army 

* . ‘ . 

Agencies Confuse Metal Market stopped using brass because of the ap- 
parent shortage in the supply of cop- 
per and zinc. “While severe manufac. 

° + ‘ turing difficulties were anticipated in 

Brass Again Scarce after Encouraging Outlook a Few 4). use of steel,” Major-General Levin 
Months Ago. More Aluminum Alloy Extrusions Available 1. Campbell said, “the interest and co- 

. operation and the determination of the 

By W. C. Hirsch making of artillery cartridges and was technicians and production men of the 

What seems to be overlapping of pol- going back to brass, “in a move ex- Steel industry proved the venture a 
icy changes by Government purchasing Pected to increase production by about Success.” By January, he said, the 

agencies frequently puzzles the metal 30 per cent and save $100,000,000 in "mS supply program had reached a 

market. A short time ago, word came 1944.” At the very time of this an- pouns where considerable reduction vee 

from Washington that the Army was nouncement steel producers reported made possible in the production of 
discontinuing the use of steel for the that shell steel requirements had in- small arms ammunition, thereby releas- 
ing large amounts of brass for artillery 

— — - cartridge cases. Brass, the per-pound 

cost of which is many times that of 

steel, requires fewer operations in fab- 

ricating and the lower scrap loss is an- 
| other offset. 

Shortly after the appearance of 
rather comforting data regarding the 
copper and zinc outlook a few months 

| ago, the picture changed and warnings 
went out to copper consumers to fre- 
frain from making plans that would 
entail increased use of copper and zinc 
for the present. Whether the increase 
in the need of brass, as the result of 
the Ordnance department’s return to 
its use in artillery cartridge cases in 
place of steel, was responsible for this 
is not known, but the extraordinarily 
heavy takings of copper by fabricators 

| in recent months are at least in part 
explained by this development. 

The Operating Committee on Air- 
craft Materials Conservation reports 
that the situation with reference to 
aluminum alloy extrusions has consid- 
erably improved and that conversion to 
rolled form sections is no longer urgent. 
The widest use possible by the avia- 
tion industry of the standards of ex- 





; 


- : owe trusion shapes and of standard rolled 
a | THE formed sections is, however, vecom- 
bar Pra _ (Turn to page 64, please) 
” 


CAST AND 


esuiinaies WE ARE proud that the Boeing Air- 
craft Company uses NIBCO WROT Aluminum 

FITTINGS Fittings in the famous Flying Fortresses that FP | RS ONA is 
have changed the whole strategy of air war- 
fare. NIBCO tet are being used in ever The Sheffield Corp. has announced the 


increasing volume by more and more aircraft appointment of Fred H. Markwick to the 
° ° position of general plant manager of the 
manufacturers because their uniform accu- nmeeiiastectan anedian. 
racy simplifies assembly and speeds up pro- Henry A. Mackey has been appointed 
duction. They're meeting the most rigi stan- manager of advertising and sales es 
° e for the Gillette tire division of Unite 
dards and the stiffest inspection. Remember States Rubber Co. 
NIBCO in your Post-war planning. We'll be John M. Smith, formerly general man- 


glad to discuss your requirements any time. ager of manufacturing for the RCA-Victor 


Div. of Radio Corp. of America, has been 


made vice-president in charge of manu- 
facturing P. R. Mallory & Co., Inc 
The Onsrud Machine Works, Inc., has 
announced the election of the following 
officers. O. Onsrud, Chairman of the Boa 
R. F. Onsrud, President and General Man- 
wo ager and J. Knox, Secretary. Continuing i! 
their same offices are T. W. Foote, vic: 


president and H. R. Krabol, treasurer 
Dr. Stephen J. Zand, director of the V« 


. X Memorial high altitude laboratory of t! 
NORTH ERN INDIANA BRASS CO. Sperry Gyroscope Co., has been elected 4 
ss Fellow of the Royal Aeronautical Societ 

ELKHART INDIANA ao | es ad a thirteenth American to be 
VALVES AND FITTINGS SINCE 1904 | \\d Skilsaw, Inc., has announced the appoit 


ment of Delmar M. DeWolf as advert 
ing manager. 
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Spicer Synchronized Transmissions... 


help make the ‘Water Buffalo” a powerful new weapon! 


“Water Buffalo” amphibian tanks, made by Food Machinery Corporation in plants at San Jose and Riverside, 
California, and Lakeland, Fla., are credited with taking Makin Island. These vehicles, military authorities say, 
have at least partially solved the problem of getting Allied manpower onto hundreds of beaches now held by 
the Japs. « The Spicer Synchronized Transmissions used in the versatile “Water Buffalo” are typical of Spicer 
engineering and manufacturing ingenuity. When war came, these facilities were ready for instant service to 
the Allied Nations. And when peace comes, they again will be ready for immediate production to meet the 
great pent-up civilian demands for automotive vehicles. Spicer Manufacturing Corporation, Toledo, Ohio. 


41 YEARS OF 


SERVICE 





BOWN-LIPE CLUTCHES AND TRANSMISSIONS + SALISBURY FRONT AND REAR AXLES SPICER UNIVERSAL JOINTS + PARISH FRAMES, STAMPINGS 
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Committee Studies 
Production of Cars 


(Continued from page 52) 


lowed to enter the passenger car com- 
petitive field during the 
period, 

Experimental work on postwar cars 
is permitted with limitation under 
Order P-43 recently amended and clari- 
fied by WPB. Manufacturers are al- 
lowed material for experimental pur- 
poses under an AA-2 priority for civil- 
ian products using non-controlled ma- 
terials and a V-9 designation the 


reconversion 


for 


controlled materials, steel, copper and 
aluminum, provided the producer does 
not divert manpower, technical skills 
or facilities from the war effort. Ex- 
perimental models may not be used for 
sales promotion or shown to the public. 
P-43 does not permit building of ex- 
perimental models prohibited by Gov- 
ernment L or M orders. Thus building 
of a complete passenger car is forbid- 
den by Order L-2-G issued in Febru- 
ary 1942, when civilian production 
came to a halt. However, unless L or 
M orders are involved, manufacturers 
still can make experimental compo- 
nents such as a transmission, axle or 
body within the limits of P-43. During 


LET'S GET READY FOR IT 


AN ANTI-FRIC 


NOW IS THE TIME! Alert manufac- 
turers, determined that their products and 
plants shall be fully prepared to meet 
post-war competition, are drawing liber- 
ally on Aetna’s long experience in the 
conquest of friction. 


Conquering friction—in no other respect 


has industrial science 


TION WORLD 


vital improvement with which Aetna has 
had much to do. 


How you, too, can utilize these better- 
ments to the advantage of your plants and 
products—that is exactly where Aetna’s 
engineers can serve you. Isn't it worth 
talking about? Aetna is ready—and now 
is the time. AETNA 





made more practical 
strides than in the 
broader use of anti- 
friction bearings; bet- 
ter designs, more effic- 
ient applications, 
faster and better meth- 
ods of manufacture 








MAKERS of 
THRUST BALL BEARINGS, 
Standord and Special 
ANGULAR CONTACT 
BALL BEARINGS 
ROLLER BEARINGS 


BALL RETAINERS 
HARDENED ond 
GROUND WASHERS 


BALL BEARING 
MANUFACTURING 
CO., 4600 Schubert 
Ave., Chicago 39, Ill. 
IN DETROIT 2: 
SAM T. KELLER, 
7300 Woodward Ave., 
Madison 8840-1-2. 


- Special, 











the meeting WPB officials assured the 
manufacturers that orders will be is- 
sued continuing to liberalize the pro- 
duction of replacement parts, which 
also will have the effect of increasing 
production facilities that can be used 
when car assembly is permitted. It is 
generally agreed that any serious trans- 
portation crisis due to the lack of pas- 
senger cars can be avoided by WPB 
providing enough service parts and 
tires. 

WPB regulations prohibit the sale 
of new machine tools for civilian prod- 
ucts not specifically authorized by the 
Government. Used machine tools may 
be purchased from other manufactur- 
ers or dealers, but used tools owned 
by the DPC are in the same category 
as new tools. Thus a manufacturer 
cannot obtain new or DPC-owned ma- 
chines to set up a standby line await- 
ing resumption of automobile produc- 
tion or to store until that time. It was 
estimated at the meeting that approxi- 
mately 75 per cent of the industry’s 
equipment has been converted to war 
production. It was the consensus that 
a Government policy should be laid 
down on the release of Government- 
owned or new equipment. Permitting 
the automobile companies to place or- 
ders for new equipment and also to 
authorize its manufacture where no 
interference with war production is in- 
volved would serve a two-fold purpose. 
It would provide orders for machine 
tool companies whose production is de- 
clining and at the same time would 
expedite the reconversion process in the 
automobile industry. 

The automobile companies were rep- 
resented as follows: General Motors— 
C. E. Wilson and Albert Bradley; Ford 
—Henry Ford II and R. R. Rausch; 
Chrysler—K. T. Keller and B. E. 
Hutchinson; Willys-Overland — Ward 
M. Canaday and D. G. Roos; Nash- 
Kelvinator—G. W. Mason and A, M. 
Wibel; Packard—James H. Marks; 
Studebaker— Paul G. Hoffman and 
Courtney Johnson; Crosley—Powel 
Crosley and R. G. Cosgrove; Hudson— 
A. E. Barit and S. G. Baits. WPB was 
represented by Donald Nelson, chair- 
man; C. E. Wilson, vice chairman; and 
J. H. Middlekamp, Automotive Division 
director. 


Policy Changes by 
Government Agencies 
(Continued from page 62) 


mended. OPA announces that a ceil- 
ing price of 15 cents per pound has 
been set for a new grade aluminum 
alloy, known as No. 356. This alloy is 
produced by blending from 50 to 70 per 
cent scrap with high purity primary 
pig. Production of primary aluminum 
in the United States in 1943 totaled 
920,170 short tons, according to a Bu- 
reau of Mines report. This compared 
with 521,106 tons in 1942; 309,067 tons 
in 1941; 206,280 tons in 1940; and 165,- 
545 tons in 1939. 
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Vitals 





The 400 mile and higher speeds attained by our new pursuit planes subject 
engine forgings to terrific friction, heat and strain! Failure of a single part 
can cause disaster. Tube Turns forgings are standing the gaff demanded in 
engines which power the world's fastest aircraft! .. . Development engineers 
working on post-war problems, will find Tube Turns technical ingenuity and 
forging experience of practical value. TUBE TURNS (Inc.) Louisville, Ky. 


Symbol of U. S. Navy combat courage 
overwhelming odds (see reverse side) 

s 5th in a series of 12 unusual 

war paintings presented by Tube Turns. 
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i pei, examples of what is believed 
the largest capacity trailer for 
road work in existence have been built 
in England for a haulage company with 
nation-wide connections. Each has a 
load capacity of 313,600 lb. The over- 
all length is 61 ft., overall height 8 ft. 
3 in., wheelbase 44 ft. 3 in. and outer 
track 7 ft. Each unit, one of which 
is shown above, consists essentially of 
a main frame and two swan-neck end 
members, carried on two four-wheeled 
bogies. The end members are hinged 
to the main frame girders, their upper 
ends being attached to the girders by 
a pair of hydraulic jacks or struts, by 
means of which the main frame can be 
lowered (to the ground, if necessary) 
to enable a high load to pass under 
low bridges, or raised to pass over 
“humped” bridges or severely uneven 
ground. 

The hydraulic jacks are operated by 
two auxiliary gasoline engines, one 
carried on each swan-neck. Lifting the 
frame and its maximum load from the 
ground to a height giving a ground 
clearance of 34 in. takes 8 minutes. The 
jacks have a bore of 7 in. and a stroke 


of 16 in. Welding alone is used in the | 


building-up of the main frame and the 
swan-necks. 


Each four-wheeled two-axle bogie, | 


with 15 in. solid rubber tires, has trun- 
nion springing, the spring being 5 in. 
wide with eight plates % in. thick and 
three 1 in. thick, each tested up to a 
load of 42 long tons. 

The great length of the trailer de- 
mands simultaneous steering of both 
bogies when—as at sharp corners—the 
outfit cannot be maneuvered appro- 
priately with the rearmost bogie locked 
in alinement with the main frame as in 
normal trailer fashion. Hand steering is 
provided, therefore for each bogie, and 
at the rear is a detachable platform, 
with cabin, from which a steersman 
can operate, while keeping in constant 
communication with the tractor driver 
by means of microphones and ampli- 
fiers in the steersman’s and driver’s 
cabins. The trailer can be run in either 
direction since it is possible to install 
the steersman’s platform at either end. 

All wheels are air-braked. Shoes are 

xpanded by Lockheed 2 in. wheel- 
vlinders. A Bendix-Westinghouse re- 
ay system give simultaneous brake ac- 
tion on both bogies. The makers are 
Cranes, Ltd., Dereham, Norfolk, Eng. 


61-Foot Trailer Has 157-Ton Load Capacity 
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i manufacturers 
he war —including our- 
elve sometimes of tomorrow, 
'Big new car market, the new models. Let this be a 
feminder to put Dole Thermostats on those models, even 
in your dreams. Automotive designers specified motor 
temperature controls in the first place to improve perform- 
ance—a reason which holds good on any model. 


THERMOSTATS 






the valve company 
1901194 Cao Aron, Chae 12, WMinois 
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SAVES MATERIALS, REJECTIONS, TIME & MONEY 


N WAR plants all over the country, Profilometers are at work meas- 

uring the roughness of machined surfaces—on aircraft engine parts, 
shell dies, bearings, and thousands of other parts that go into the 
machines with which we wage war. 

Demands of war have made the Profilometer* a useful gaging 
device wherever machined parts are produced. Why? Because the 
Profilometer, by providing a means of measuring surface roughness, 
enables uniform control of surface quality. 

In time of war, control of surface finish is of utmost importance. 
‘Time is short . . . the highest production must be maintained. Mate- 
rials are scarce . . . waste must be kept at a minimum. The Pro- 
filometer is helping to meet these requirements. 

w Profilometer inspection on intermediate finishing operations 
will greatly facilitate final finishing of the part to specified dimensions. 

vx Profilometer readings will show whether parts meet surface- 
roughness specifications. 

vw Profilometer inspection can prevent waste of valuable time 
incurred by finishing parts beyond specifications. 

vx Profilometer inspection can prevent waste of materials through 
needless scrapping of rejections that can be reworked. 

Thus has the Profilometer proved its value in war-production 
inspection in the saving of materials, time, and money. There is a 
moral here, too, for postwar planners. 


What is the Profilometer? 
The Profilometer is an electronic instrument which indicates the average rough- 
ness of a surface in microinches (millionths of an inch). 

The Profilometer is a rugged self-contained, production instrument designed 
for use in the shop. 

Profilometer readings are given directly on the dial of a meter—no computa- 
tions by the operator are needed. 

With the Profilometer, any workman, with a minimum of training, can obtain 
accurate and consistent measurements, 

The Profilometer with the Tracer supplied as standard equipment will measure 
a large majority of all machined, ground, and finished surfaces. Numerous acces- 
sories are available for measuring in small holes and slots, on gear-teeth, and other 
hard-to-reach surfaces. 

Inquiries regarding your surface-roughness measuring problems will receive 
prompt attention. 


We will be pleased to send you a copy of our recent 
booklet Practical Measurement of Surface Roughness, 
a non-technical discussion of surface-roughness measure- 
ment with a description of the complete Profilometer 
equipment. 


*Profilometer is a registered trademark indicating Physicists 
Research Company's brand of surface-rough gaging equip it 





PHYSICISTS RESEARCH COMPANY 


,543 SOUTH MAIN STREET 


ANN ARBOR, MICHIGAN 


More than 24 Million 
Military Vehicles Built 
(Continued from page 50) 


week. Ground for the plant was 
broken April 18, 1941, and production 
of parts of a limited scale began in 
September, 1941. Each B-24 bomber 
contains 465,472 parts, of which 375,- 
000 are rivets. 

“Chrysler Corporation’s Dodge-Chi- 
cago plant is now producing and ship. 
ping in substantial and _ increasing 
quantities each month 2,200-hp Wright 
air-cooled engines,” President K. T, 
Keller recently announced. This en- 
gine is installed in the new Boeing B-29 
bomber. Employment now totals 23,- 
000 workers, or 60 per cent of the 
year’s goal. At the present rate of 
production, the plant is now using 1,500 
tons of aluminum, 500 tons of mag- 
nesium and 1,500 tons of steel per 
month. The two Dodge-Chicago foun- 
dries are melting about 125,000 pounds 
of aluminum and 50,000 pounds of mag- 
nesium daily. First aluminum cast- 
ings were poured in March, 1943, 
Through March, 1944, the foundries 
had produced more than 125,000 cast- 
ings. During January the forge shops 
completed 225,000 forgings fabricated 
from 1,350 tons of steel. Total deliv- 
eries of forgings number in excess of 
1,000,000 pieces. 

Eastern Aircraft Division of GM re- 
cently delivered its 2,500th FM-1 Wild- 
cat fighter plane to the Navy from the 
assembly plant at Linden, N. J. The 
first Wildcat produced by GM was 
flown at the Linden plant airport on 
Sept. 1, 1942. Last December Eastern 
Aircraft delivered its 1,000th TBM 
Avenger torvedo bomber vo the Navy 
from the Trenton, N. J., plant. The 
Bloomfield, N. J., plant of Eastern Air- 
craft makes electrics] and control as- 
semblies for the Wildcat, while the 
Tarrytown, N. Y.,.and Baltimore plants 
turn out components and sub-assemblies 
for the Avenger. 

Nash-Kelvinator Corp. recently com- 
pleted on schedule a Navy contract for 
three types of bomb fuses for bombs 
of 100-pound size and up. 

The 1944-45 naval appropriation bill 
calls for $8,200,640,000 for naval air- 
craft, to be used for the procurement 
and operation of 24,230 airplanes. 
Combat aircraft will be increased by 
1,128 planes to a total of 19,035 planes. 
Trainers, transports and other non- 
combat types account for the other 
5,195 airplanes. 


Dow Receives Gold 
Medal Award of AIC 


Dr. William Henry Dow, president 
of The Dow Chemical Company, Mid- 
land, Mich., has been selected to re 
ceive the Gold Metal Award of the 
American Institute of Chemists for the 
year 1944, 
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Anyone can drive Phillips Screws! 
Time was when it took real “‘he- 
men” to drive screws. They had 
to be strong... had to have skilled 
hands ... had to be trained. But 
today the job’s a cinch for anyone! 
What makes it a cinch is the 
Phillips Recessed Head Screw — 
the screw which, time studies 
prove, steps up screw driving 
speed as much as 50 per cent. 
With Phillips Recessed Head 
there’s no premium on 
brawn! They drive easy — because 
turning power is fully utilized. 
Nor is there any premium on 


Screws, 


WOIDD SCREWS MACHINE SCREWS 


“ 


“é, PHILLIPS 


* SELF-TAPPING 


Ameritan Serew'Ce., Proviaenee, K. t. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 
Central Screw Co., Chicago, tt. 
Chandier Products Corp., 
Continental Serew Co., New Bedford, Mass. The National 

» The Corbin Serew Corp., 

General Screw Mfg. Co., Chicago, fil. 


New Sriteia, ‘Son 


3 Ma ee COULD BE! 


training or skill. Dangerous driv- 
er skids are out, and workers just 
can’t fumble, make wobbly starts, 
or drive slantwise. 

As a result, untrained girls 
quickly match anything experi- 
enced male operators do — driving 
Phillips Screws. 

Think what this means to you 
in (1) man-and-training hours 
saved, in (2) increased produc- 
tion, in (3) finer workmanship. 
Then ask yourself if you’re get- 
ting the same advantages from 
slotted head screws .. . or from 
any other type you're using. 


SCREWS 


Cleveland, ate. 
New England = Ce., 


*ied SCREWS 


* STOVE BOLTS 






















































TO MAKE WARTIME 
QUOTAS AND 
PEACETIME PROFITS 


_ Faster Starting: Driver point 
| @utomatically centers in the 
_ Phillips Recess . . . fits snugly. 
Fambling, wobbly starts, slant 
driving are eliminated. Work 
is made trouble-proof for 
_ green hands. 
_ ‘Faster. Driving: Spiral and 
_ power driving are made prac- 
| tical. Driver won't slip from 
| Fecess to spoil material or in- 
jure worker. (Average time Ce. 
| maving is 50%.) 


[s is fully utilized. Wacker: 





—ADENTIFY IT! 






mai ain speed without uri igo 

| sy cars tight, Sot ay 

out burring or breaking of # “<= > 

screw heads. The job is. ‘teria’ “ges 
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: * - ‘i ew 
‘Pheoit Co., Chicago, ti 
Reading Screw Co., cg Pa. 
Russelt Burdsall & Ward & Wut o., Pert chester, W. 
Scovilj Manufacturing Co., Watery. se 
tne., Citten ga, ve! 
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TO CONTROL VALVES 


Chicago, Ill., is 
change minute pressures which might 
be expressed in inches and tenths of 
inches of water into electrical reading. 
This is done by a very sensitive pres- 
sure measuring device which operates 
on a no-point principle 
Wheatstone bridge 
The pressures are converted into actual 
inches and tenths readings which are 


New Products 


(Continued from page 48) 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 


Precision Ground Glass Gages 
Afford Visibility in Inspection 


In the hands of the skilled mechanic, glass gages 
bring an important plus function to precision gages. 
It not only checks the new tool’s size, but gives the 
inspector an idea of what kind of surface to expect 
from that particular tool. The visibility permitted 
by the glass gage allows the inspector to see the 
surface in blind holes as well as through holes. 

Some of the apparent advantages of the glass 
gage follow: Glass gages afford visibility in inspec- 
tion. Glass gages are not subject to corrosion. 
There is less tendency to gall in some applications. 
Sense of feel is more pronounced when using glass 
gages. Because the thermal conductivity of glass is 
less than steel, body heat of inspectors will not be 
transmitted so rapidly to the gage to affect gaging 
dimensions. 

Chewing gum, too, is really useful and helpful 
in these tense times to people who are working on 
the production front making material for our war 
effort. But, our Armed Forces have been constantly 
increasing their demands for Wrigley’s Spearmint, 
Doublemint and Juicy Fruit. It is only natural that 
we and you both feel that the needs of our fighting 
men and women come first. 


You can get complete information from 
Industrial Glassware Division of the 
T. C. Wheaton Co., Millville, N. J. 





utilizing a 
circuit. 














Glass gages are not subject to 
corrosion or rust 


Visual inspection of surface 
coincident with inspection 
for size. 


Y-113 


on a drum indicating unit. This in- 
strument has a range of 0 to 100 in. of 
water with a sensitivity of 1/40 in. 
and an accuracy of plus or minus one 
tenth of 1 per cent. The unit also is 
available in much lower ranges of 0 to 
5, 0 to 30, and 0 to 50 in., having cor- 
respondingly better degrees of sensi- 
tivity with the same percentage of ac- 
curacy. 


Waterproof Horn 


The Sparks-Withington Company, 
Jackson, Mich., has designed a water- 
proof horn for use on combat vehicles 
and other heavy motor vehicles. This 
new Sparton horn produces a penetrat- 
ing tone of 120 decibels, and is said to 
operate with maximum efficiency in 


Sparton horn 


sand, mud, or slush. New type brackets 
make it easy to install and, being 
waterproof, it can be mounted on 
fender, running board or cab, also un- 
der hood on dash or motor block. The 
new horn will be available in 6, 12, and 
24 volt capacity. It is 6% in. high, 5% 
in. wide, and weighs 3% lbs. 


Multiple Potentiometer 


A multiple control has been placed on 
the market by the American Pattern & 
Manufacturing Company, Detroit, Mich. 
In this device, operable either as a 
rheostate or as a multiple potentio- 
meter, a number of contactors roll 
upon a single resistance coil. Each of 


Potentiometer made by American 
Pattern & Mfg. Co. 
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is it possible 
to build 
a rat? 


:. the answer to this extraordinary question is a curious 
story. For two scientists once posed that very question to 
themselves . . . and the answer was Yes! 

They actually built a machine with the power to “learn” by 
experience and “‘remember’”’ what it had learned—a mechan- 
ism capable of simulating the rudimentary behavior of a rat. 
Comprised of solenoids, gears and relays, it traveled a grooved 
track forked by 12 dead-end side-tracks—equivalent to the 
blind alleys which a living rat encounters. Set to take the dead- 
end forks, as if by an inner compulsion, this robot rat literally 
learned by experience to avoid the frustrating blind alleys, 
in a perfect mechanical analogue to the conditioned reflexes 
of the brain.* 


* 


MACHINE COMPANY 


Vay 1, 1944 











To build a machine that would reproduce 4Z/ the behavior of 
a rat “‘would require a mechanism probably as large as the 
Capitol at Washington”—but it could be done! 

For we’re at the beginning of an amazing new technological 
age. Already there are many kinds of thinking machines in 
our incredibly mechanized world, helping to speed production, 
cut costs and build better products. And intimately a part of 
this whole story is the science of machine tool engineering. 
Today, Jones & Lamson engineers are working with the lead- 
ing manufacturers in virtually every industry, helping them 
to plan production mow for the machines and the products 
of tomorrow. 

They are at your service, too. 


In “The Advancing Front of Science” by George W. Gray, a memorable chapter on thinking machines reports this story in full. 


Manufacturers of: Universal Turret Lathes + Fay Automatic 
Lathes + Automatic Double-End Milling and Centering 
4 ‘ Machines + Automatic Thread Grinders * Optical Compara- 


tors » Automatic Opening Threading Dies and Chasers. 


SPRINGFIELD, VERMONT, U.S.A. Profit-producing Machine Tools 
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Millionths of an inch accuracy in these 
Vital Aircraft Parts is achieved by 
Western Automatic on a quantity basis 


@ It’s no job for amateurs, making these Lycoming 
R-680 aircraft engine cam followers and cam follower 
guides of alloy steel. Clearance between walls of 
follower and guide must be held between .0013 and 
.0003 inch—and the mating diameters are ground 
and honed to a 10 micro-inch finish, a mere 10 
millionths of an inch! And they've got to be inter- 
changeable—they're not factory paired. It pays 
you to know about Western Automatic’s production 
ingenuity, skilled workmen and vast precision equip- 


ment that turn out work like this on a quantity basis’ 


for war—and that can do it for your post-war needs 
after Victory. We may not be able to help you now, but 
we suggest that you write us for complete facts now. 


7 a _ hireratt Products Division 





Western Automatic 


Machine Screw Company 


Elyria, Ohio, U.S. A. 





the contactors is in the form of a 
twisted bar and is insulated from each 


| other contactor to engage successive 
| econvolutions of the coil. This construc- 
| tion is said to permit accurate control 
| of the current supplied without in- 


fluencing the current delivered by any 
of the other contactors. 
The illustration shows a unit having 


| six contactors but it can be made with 


any desired number. 


Heavy Duty Solderless 
Tube Cap Terminals 


The solderless tube-cap terminals 
produced by Aircraft-Marine Products, 
Ine., are designed for adaptation to 
heavy load, high temperature operation 
on power tubes. These tube-cap termi- 
nals, which can be furnished complete 
with leads, are said to be practically 


Solderless tube-cap terminal 


independent of temperature operation. 
Caps and leads are made in various 
metals for operation in any range of 
temperature. 

Hot electro-tinning assures corrosion 
resistance for all types of caps and 
leads available. The Diamond Grip 
tube-cap units are for use on insulated 
wire where an insulation-support type 
of terminal is required. The standard 
Type “B” units may be used on either 
insulated or non-insulated wire. Each 
type of tube-cap terminal is available 
as an individual item or may be ordered 
as an integral part of a complete lead 
built to users’ specifications. 


Chemical Treatment 
Makes Soil Waterproof 


A chemical method of preventing 
mud by making soil waterproof has 
been developed by Hercules Powder 
Company, Wilmington, Del., for use on 
roads, airplane landing fields, and other 
construction projects. Stabinol can be 
used to stabilize unsurfaced dirt roads 
in rural areas where the traffic is light, 
or it can be mixed with soil that serves 
as the base on main highways with 
hard wearing surfaces. 

By mixing Stabinol, a resin com- 
pound, with the top few inches of soil, 
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POST-WAR 
SUGGESTIONS 


Equipment bought for one war 
purpose can easily be con- 
verted to your peace-time 
heating. In most cases all 
you'll have to do is change a 
coil on the heaters, or connect 
up new brazing or hardening 
coils. 


For example, you may be able 
to do a large part of your 
future forging, melting, and 
heat-treating (or any of hun- 
dreds of other jobs that are 
now being done by high-fre- 
quency) with equipinent you 
install for shell forging. 


AJAX-NORTHR UP 


HIGH - FREQUENCY 


AJAX ELECTROTHERMIC CORPORATION «+ Ajax Park 


ASSOCIATE COMPANIES . 


May 1, 1944 


. THE AJAX METAL COMPANY. Nen-Ferrous ingot Metals. 
AJAX ELECTRIC FURNACE CORPORATION. Ajax-Wyatt Induction Furnaces, 
AJAX ELECTRIC COMPANY. INC. Ajax-Hultgren Salt Bath Furnaces. 
AJAX ENGINEERING CORPORATION. Aluminum Melting Furnaces, 





és ou the move: 


In hundreds of new applications it's improving product quality at 
higher-than-ever speeds and lower heating costs. Here's what 
Ajax-Northrup users say about high frequency for 


FORGING, UPSETTING: Faster, automatic. Lower unit heating cost. 
Less scale, hence greater dimensional accuracy and longer die life. 
Compact, dependable equipment takes little space. 


Example: A hot 75mm. billet every 28 seconds with a 5-heater set-up for 
forging. Accurately timed green lights set the pace for the operator. In one 
8-hour shift, one upsetter turned out 960 perfect shells! 


BRAZING: Perfect joints — almost no rejects. Less warping, scale, 
or residue. Easy to handle. No fumes or excessive heat. 


Example: 24 perfect brazed fuse seat liners per minute with battery of four 
Ajax-Northrup brazing units. Loading is easy and no clean-up is needed. 


HARDENING: Fast, precise control needed for jobs ranging from 
self-quench to through hardening. Can achieve any heat pattern. 


Example: The noses of nearly 6,000 armor-piercing shells are hardened in 
one day with a single 6-kw. Ajax Northrup unit. 


BUILT-IN induction heating is on the horizon for higher-production 
machines of tomorrow. Already Ajax-Northrup equipment is one of 
industry's best, most dependable tools. Bring your plans to us and 
let us engineer your high frequency heating. 






HEATING 


) TRENTON 5, N. 


MELTING 
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a waterproof surface is obtained. The 
water will drain off or evaporate, 
rather than seep through the treated 
soil and turn it into mud. Stabinol- 
treated soil resists penetration of sur- 
face water, the chemical company 
claims, and also the capillary rise of 
moisture from below. 

Only fractional amounts of Stabinol 
are required, usually about one per 
cent of the total soil to be treated, and 
the “stabilized” soil has the same ap- 
pearance as the original dirt. Stabinol 
does not increase the load-bearing ca- 
pacity of soil, but it will prevent the 
soil from getting wet and thereby los- 
ing its strength. 


Hercules states that this effect of 
soil stabilization will last for years. 
Roads laid down more than five years 
ago, for example, are still water- 
proofed. 


Economy Set of Gage Blocks 


An economy set of 37 Doall gage 
blocks is now available in two qualities 
from Continental Machines, Inc., Min- 
neapolis, Minn. These gage blocks 
are packaged in a newly designed 
pocket carrying case, which holds the 
blocks on end for ease in handling and 
identifying. This position also prevents 
grit and dust from settling on the 


See the grain flow, sometimes called fibre flow 


in this aircraft engine gearing forging—giving 


strength greater than any other shape of equal 


weight - 
loads. 


ability to withstand unpredictable 








WYRE AR-GORDOR, 


DPoriginga Latortatory Controctled 


HARVEY 


OerT 


| two qualities sets: 
| Quality”, is guaranteed in height, flat- 


Doall economy set of gage blocks 


polished measuring surface. The case 
measures 7% in. by 4 in. by 2 in. 
The set includes two .050 in. wear 
blocks in addition to the five standard 
series of gage blocks regularly offered. 
All blocks, when wrung altogether, give 


an overall measurement of 11.7995 in. 


These gage blocks are available in 
Set “A”, “Inspection 


ness, and parallelism accuracy within 
plus or minus .000004 in. at 68 F; Set 
“B”, “Working Quality”, is guaranteed 
in height, flatness, and parallelism ac- 
curacy to within plus or minus .000008 
in. at 68 F. 


Duo-Directional 
Sound Reproducer 

The Model HI-8 duo-directional baffle 
reproducer, a product of Executone, 
Inc., New York, N. Y., can be used in 
conjunction with Executone’s music and 


voice-paging systems. 


An 8-in. permanent magnetic speaker 


| having a 6 ohm voice coil is enclosed in 


this acoustically designed baffle. Open- 
ings front and back provide duo-direc- 
tional transmission. Since most plants 


| vary greatly in noise levels, layout and 


areas to be covered, this unit is de- 
signed for use in any size area where 
up to medium noise conditions exist and 
wide angle distribution of sound is de- 


| sired. 


The baffle is equipped with an inter- 
nal mounting for a special transformer 
which matches the impedence of the 
reproducer unit to the wiring line and 


| amplifier. 


an ° 


Model HI-8 baffle reproducer 
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Here are two surface grinding problems that came 
to ‘the Blanchard Engineering Department in one week: 
(1) Grind a hardened steel ring 861" in diameter to a toler- 

ance of £.0002" for thickness. 


(2) Grind the edges of a steel strip, .005" thick, .125” wide, 
and 20” long, straight and to a tolerance of 4.0005”. 


¥ eats t e. Peters, 


Thirty years experience in grinding flat surfaces en- 
abled Blanchard Engineers to solve the grinding of both 
of these jobs, using Blanchard vertical Surface Grinders 
and Blanchard Grinding Wheels. 

If you have work which lies within the range here in- 
dicated, you should investigate the possibilities of a 
Blanchard. 

Whether the job is large or small, usual or unusual, 
Blanchard can show you how to grind it better and faster. 


Jee BLANCHARD 


MACHINE COMPANY 
64 STATE STREET, CAMBRIDGE, MASS. 


Pin acemenaihe sabeteliameetad - 


RIOR oS er 5 
: He Se 


Grinding Hardened Steel Rings and Edges of 
Steel Strip on Blanchard Surface Grinders. 








Send for your free copy of “Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 
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“THERMAL 
CONTROLS 


Smaller... Lighter 


The greater activity of Chace Ther- 
mostatic Bimetals . . . types 6650 and 
6850, as compared with other bimetals, 
permits the designing of smaller and 
lighter weight temperature indicating, 
compensating and thermal controls 
when either is used as the responsive 


element. 


Chace makes 35 different types of ther- 
mostatic bimetal and each of them 
offers specific advantages in efficient 
building of thermal controls. Whether 
your controls function in war time 
machines or in peace time products, 
whether in aircraft or marine, in in- 
dustry or in the home, there is a type 
of Chace Thermostatic Bimetal exactly 


suited to your demands. 


Send us detailed information regarding 
your problem and get our recommen- 
dation for type of thermostatic bimetal 


best suited to your needs. 


WM. CHACE co 


Thermostatic Bimetals and So al Alloys 


1610 BEARD AVE + DETROIT 9, MICH. 


ean stot 


— 
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New Production 
Equipment 
(Continued from page 44) 


of all six heads as a unit. Change-over 
from low to high work is quickly ac- 
complished on the same machine. 

Flexibility of speed ranges has been 
stressed, and a dual speed range gives 
low speed with more power for slow, 
heavy cuts, or high speed for the 
smaller diameters. This is so designed 
that one or two spindles may be in 
low speed while the others are in high 
range or vice-versa. At the loading 
station is located a fluid motor drive 
used to job the spindle for targeting 
and indicating purposes. 


UTOMATIC TRANSPORTATION 
COMPANY, Chicago, IIl., offers a 
new lift truck, the “Transporter,” in 
two capacities. The smaller model is 
designed for loads up to 4000 lbs, while 
the larger one has a capacity of 6000 
Ibs. Platforms either 20 in. wide or 26% 
in. wide are available on both models. 
The Transporter is a combination of 

a foot-operated hydraulic lift platform 
with electric power front wheel drive. 


Transporter lift truck 


The single front drive wheel turntable 
is fitted with a tubular steering handle 
which has built-in push buttons for for- 
ward and reverse speeds. A constant 
torque controller provides two forward 
and two reverse speeds which are ob- 
tained by lowering or raising the steer- 
ing handle beyond brake release posi- 
tion. The controller is mechanically 
interlocked with the drive unit brake, 
which is applied when the steering 
handle returns to vertical position. 
Steering with full power can be at- 
tained at any angle through 210 deg 
range. 


O fill the need of precision counter- 

sinking of large rivets, bolts, and 
screws, the Aero Tool Company, Bur- 
bank, Cal., has brought out a large size 
inicrometer stop countersink. This new 
tool countersinks up to 1% in. and is 
capable of countersinking %4-in. rivets 
It can be locked at each micrometer 
setting in increments of .001‘in. Ad- 
justments are made manually, elimi- 
nating the need of an adjusting tool, 
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Machine tools give meaning to 


jury's verdict! 





It wasn’t much of a story. By news standards today it was strictly Page 14. The night City Editor slugged 
t “delinquent-—local’”’ and the man in the slot gave it a one-column head. JURY BLAMES 
SLUMS FOR JUVENILE CRIME. 
“Health stations, more hospitals and schools, recreational and training facilities, low-cost housing 
projects and community centers were recommended by the grand jury, in its final presentment yesterday, as 
measures to check the rising tide of juvenile delinquency in this etc., etc., etc.” 
Few people read it. In the midst of war and politics, it was strictly Page 14. 


That’s why we’re running it. Because that story should be a Page 1 MUST in every city in America. 
Because that jury’s verdict is a national challenge. Because it gives the lie to every brand of private or 
political complacency which turns away from one simple, unvarnished truth: Our sons are fighting 

for a better world than they left behind—and total victory is a long way off! 


What has the machine tool industry to offer here? One very real contribution: The engineers of 

the basic machine tool producers have helped the men of government and of industry to plan the most 
desperate and gigantic production program of all time. . . and they can help those same men 
in planning today for the peace that must be won after the war is won! 


One of these is a Bryant man. We invite you to send for him. 


Bryant Chucking Grinder Company 


SPRINGFIELD, VERMONT, U.S.A. 





Vay 1. 1944 When writing to advertisers please mention A\UTOMOTIVE and AVIATION INDUSTRIES Tt 























deg. angles, with or without integral 
pilot. 

Radial bearings are bronze, and 
thrust bearing ball type. Stop is spring 
loaded for positive action and safety. 
Cutters are made from heat-treated 
high speed steel. 





HEAVY duty chip breaker and dia- 
Micrometer stop countersink made ' mond finishing grinder has just 
by Aero Tool Co. been introduced by Hammond Ma- 
chinery Builders, Inc., Kalamazoo, 

and can be made while the tool is in Mich. 
operation. The standard countersink This new grinder, known as Model 
includes a_ precision ground inter- CB-76 Hammond Chip breaker and dia- 
changeable 1 in. diameter cutter, avail- mond finishing grinder, is designed for 
able in 72, 78, 82, 100, 110, and 115 accurately grinding chip breaker 


Hammond chip breaker and dia- 
mond finishing grinder 


grooves, and for precision finishing of 
all single point carbide tipped tools re- 
quiring smooth, sharp cutting edges, it 
is said. It features a newly designed 
any angle vise that will handle all 


types of box and single point tools up 
to 2 in. (and larger if required). The 
any angle vise has universal adjust- 
ments and the dials are of the direct- 


reading type. 
- The diamond finishing grinding side 
W/L VIM IET: =_ Later a7 4 Keace (left side of illustration) is designed 
for use of either a 6 in. or 7 in. diame- 
S ter cup wheel. The tilting table as- 
’ sembly is moved in and out by screw 
adjustment. Table-well clearance per- 
Strom Metal Balls are now mits wheel changes without necessity 
ei of removing table assembly. A safety 
being used in the vehicles of = 7 hay cup disc prevents operator getting 
war. But in the peace to come, =i fingers or tools into cup of cup wheel 

during operation. 


they will again be dedicated 





OVEJOY TOOL COMPANY, INC., 
Springfield, Vt., has designed a new 
of better methods for cir ond heavy duty face milling cutter. The 
new mill is referred to as the Type 
automotive transportation. “H.” The blades in this cutter are 1 in. 
in diameter, capable of taking cuts up 
to % in. The Lovejoy locking principle 
is employed and the blades are inter- 
changeable through the complete range 
of Type “H” sizes. (Page 80, please) 


to the designing and building 





y eich | 


saat ~ 





Largest independent and exclusive metal ball manufacturer 


Sie 


‘<_< 


STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 


* 


: : ae al Type H face milling cutter 
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GLOBE STEEL TUBES - - Basic Material in the 
Construction of All Types of Military Equipment 


Airplanes, ships, tanks, trucks, jeeps, water stills, bail- 
out oxygen bottles for aviators, torpedoes, bombs and 
other types of ammunition, rolling kitchens — nearly 
every kind of front line and back-of-the-lines equip- 
ment requires steel tubing as an essential component. 
The physical “specs” for these tubes vary all the way 
from high strength for support and pressure applica- 
tions to high resistance to corrosion from food acids 
or exhaust gases. 


Globe Seamless Pressure and Mechanical Tubing, 
Globe Stainless Steel Tubing (Seamless and Glo- 
weld) and Globeiron Seamless Tubing have helped 
solve most problems in steel tubing encountered 
by the builders of equipment for our armed forces. 


Globe engineers and Globe production facilities have 
rendered service to many manufacturers in carrying 
on wartime activities. Globe’s completely equipped 
chemical and physical laboratory is constantly avail- 
able for any tests desired by users of steel tubes. 

GLOBE STEEL TUBES CO., Milwaukee 4, Wisconsin 


GLOBE 


%& STAINLESS TUBES 

* BOILER TUBES 

* GLOBEIRON TUBING 
* GLOWELD TUBES 


%& CONDENSER AND 
HEAT EXCHANGER 
TUBES 

* MECHANICAL TUBING 


TUBES 


pr 
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The Type “H” mill is furnished it 
diameters 6 in. to 8 in. inclusive, for 
shell-end arbor mounting, and di- 
ameters 9 in. and larger for spindle 
mounting. 

Many of these new cutters have been 
furnished with negative cutting angles. 
The 1 in. diameter blades provide rigid 
support for the carbide tips for this 
type of application. 





- HE Barnes Drill Co., Rockford, IL, 

has placed on the market a new spe- 
cial hydraulic production drilling unit. 
This unit can be arranged for drilling, 
reaming, facing, boring counterboring 
or tapping operations in any one or 
combination of horizontal, vertical or 
angular positions. The unit is available 
in three sizes (Nos. 5, 10 and 20) and 
each size is motorized according to the 
requirements of the job. The No. 6 
unit is equipped with a 5 to %%4-hp 
motor, the No. 10 unit with a 10 to 
15-hp motor, and the No. 20 unit with a 
20 to 25-hp motor. The Nos. 10 and 20 
units have the essential working parts 
built-in complete with a single motor, 
driving the spindle rotations and hy- 
draulic pump for any automatic hy- 
draulic feed cycle. The No. 5 unit is 


equipped with a separate motor-driven 
VITAL IN WAR VALUAB LE IN PEACE hydraulic system. The unit is arranged 
nigiath tc give rapid approach, variable feed 
and quick return. 
Used vertically as a hydraulic pro- 
: duction machine, the unit is capable of 
O postwar job will ever compare with the urgency performing simultaneous drilling, ream- 


of wartime production. For while the war is on, _ ees eee 
J These units can also be arranged verti- 
a minute saved may mean a life saved, too. cally in combination with angular and 


Yet minutes will still be valuable when peace re- seve ane Patra ean ; 
‘ ; The units can be arranged for hori- 
turns. To save a minute is always to cut a cost. And zontal operations, either as single units, 


it is the low-cost producer who will be most success- Sreapas wenhe an Tateney Sere ae 
; yy in combination with vertical and angu- 
ful in the competitive postwar field. lar applications. Each unit has a 


Acme can save you minutes—wartime minutes flange support for mounting inter- 
i changeable auxiliary heads of any de- 
and peacetime minutes as well. If you need new sired number and arrangement of spin- 


dies, patterns, heat-treated aluminum castings, Acme dies. 








can supply them. Should your present or postwar 
production require special tools, Acme can both 
design and build them. 

Acme consulting engineers have helped many a 
wartime producer to conquer production line prob- 
lems. These same engineers will be equally helpful 
during the critical transition from war to peace. 

Preliminary recommendations submitted without 
obligation. 


NaN E Patten and Foot Company, Ine. 
DAYTON, OHIO 


HEAT-TREATED ALUMINUM CASTINGS... PATTERNS... TOOLS... | Zarnes drilling machine equipped with 
TOOL DESIGNING ... PRODUCTION PROCESSING two automatic hydraulic drilling units 


eenreeeee eee 


FOR VICTORY 
BUY 
WAR BONDS 
AND STAMPS 
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Prevent overheating of tools which causes heat 


checks and premature tool failures. 


Don’t let work get hot and difficult to handle. 


Heat distortion makes accuracy difficult to maintain. 


Mere trickles aren’t enough. When using any coolant, 


flood the tool and the work for best results. 


Reproductions of this page on enameled paper are available 
for bulletin board use in your turret lathe department. Write 
the Gisholt Machine Company, 1205 East Washington 
Avenue, Madison 3, Wisconsin. Ask for the series of “War- 
time Care and Operation Posters.” State quantity desired. 

















Fit-up for Welding Magnesium 


(Continued from page 34) 


inclusions into the welds. Such coat- 
ings can be removed most effectively 
with a wire brush or emery cloth. 
Unpickled surfaces also should be 
cleaned before welding because mag- 
nesium oxidizes very readily and the 
oxides remain as inclusions in the 
welds and also hinder welding. | 


Backing Plates 


Backing plates can be used to shape 
the reinforcing bead on the bottom of 


butt joints. Good fit-up of the edges, 
as in the free drop-down method, is not 
required, for the backing plates limit 
the amount of metal which can drop 
down to form the bottom bead. While 
steel and copper backings have been 
used on butt joints, stainless steel 
backings seem to have some ad- 
vantages, at least in welding thin ma- 
terial. Copper and steel backings tend 
to freeze the weld metal too rapidly, 
leaving cold shuts, wrinkles, porosity, 


and oxides in the bottom of the welds. 
Their high heat conductivity also re- 
quires the use of correspondingly 
higher welding current. Stainless steels 
having a heat conductivity about one- 
third that of ordinary steel have been 
found to be very successful as backing 
plate. 

Light-gage stainless steel, with a 
backing groove formed in it and backed 
up with an asbestos board of some sort, 
is very effective as a low heat conduct- 
ing backing. Asbestos should never be 
used next to the weld for it contains 
moisture which it evolves when heated. 
Water causes extreme porosity in the 
weld. 


Strength of Magnesium Alloy 


Butt Joints 


In the welding of magnesium alloys 
of % in. gage and lighter, some diffi- 


| culty may be experienced in obtaining 
| a high tensile strength due to a lack 
| of fusion in the root of some welds. 





... With 
Heavy Duty 
Air Cylinders 


by NOPAK 





Use them to replace antiquated methods, to release man- 
power for more productive work, to save time, cut handling 
costs, speed-up production lines. NOPAK Heavy Duty 
Cylinders enable you to make full use of low-cost air- 


Mirror finish bore, 
straight, round and con- 
centric, plus perfect pis- 
ton fit, assures efficient 
use of air power. 


power for the heavier tasks of pushing, pulling, lifting 
or lowering. They are fast, smooth and positive in action, 
economical to operate. 


This lack of fusion at the root of the 
weld is evidenced by a fine line which 
upon microscopic examination proves 
to be the exterior of a crack extending 
into the weld. Tests have shown that 
welds with this crack have a low tensile 
strength. It is believed that this crack 
is the result of a tough refractory 
oxide skin which forms on magnesium. 
While the plate edges may appear to 
have been fused all the way to the 
bottom of the joint, the oxide film 
seems to prevent the mingling of the 
metal at the root of the weld. 
Apparently, some mechanical agita- 


| tion would seem to be required to 
| break up this film. 
| bevel is provided at the bottom edges 
| of the plates, the edges will part from 
| one another as they drop down to form 


If a very slight 


the bottom bead. This allows molten 


| filler metal to flow into the gap be- 
| tween the edges, washing them of the 


oxide, and forming a solid homogene- 


| ous structure at the root of the weld. 


The elimination of the crack by this re- 


| verse bevel method has resulted in 


welds having 90 to 95 per cent of the 
ultimate tensile strength of the original 


| material. 


The macrographs in Fig. 1 show the 


| effect of the “reverse bevel” in welds 


NOPAK Heavy Duty Air Cylinders are extremely rugged 
in construction. Cylinder flanges are welded to body, 
eliminating tie-rods. Cast steel heads are bolted directly 
to flanges. Extra large piston rods can be furnished in 
alloy steels where extra strength is needed. 


The NOPAK Heavy Duty series is made in a full range of 
standard sizes up to 12” bore for air pressures up to 
250 lbs. Our engineers will gladly submit recommenda- 
tions based on your specifications. Write today! 


proof, wearproof, flat- GALLAND-HENNING MFG. co. 


disc operating valves. 277" ». 31st St. Milwaukee, Wis. 


NOPE errr crm 


DESIGNED AIR or HYDRAULIC SERVICE 


A 33141P 


| on light gages of magnesium alloys. 

Fig. 2 shows a drawing of a reverse 
| bevel, exaggerated for illustration pur- 
| poses. 


New Rolls-Royce Griffon 


(Continued from page 33) 


For perfect control of 
air-powered equipment, 
specify NOP. leak- 


| to operate such items as the retractable 
| undercarriage, whee! brakes and wing 
| flaps, blind-flying instrument panel and 
generator for radio installation. Nor- 
mally, it may be recalled, these acces- 
sories are mounted on the engine wher- 
ever arrangements can be made to 
| drive them; but, obviously, the provi- 
| sion of an independent gearbox makes 
| for simplification of engine and the 
| aeeessory installation and their subse- 
quent maintenance. 


for 
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THE A.A.F. WIND TUNNEL... 40,000 horsepower motors drive 
the air through the 20 foot test section at 400 miles an hour, 


testing full size samples at actual flying speed. 





Official Photo U.S Army Air Force 


FINDING TOMORROW'S ANSWERS TODAY! 


The Army Air Forces must have the answers to 
tomorrow's questions — today. 

That is why in 1917, the War Department 
established an aircraft engineering laboratory 
at Dayton, Ohio. Since that time, AAF techni- 
cians from this field have worked hand in hand 
with airplane tire manufacturers to build lighter, 
stronger, safer tires, to build better equipment 
for every type of service in the air. 

Today in a giant, 400 mile-an-hour wind tun- 
nel, they are testing new types of radio antenna 
masts electroplated by the United States Rubber 
Company’s Ekko Process and many other im- 
portant new developments. In the Materials Lab 
they are testing cotton and rayon and nylon cord. 


In service and in combat they are piling up 


data under actual flight conditions . . . and pass- 
ing that information on to American industry. 
And from the war theatres of the world, the ex- 
perience of combat fliers channels back to the 
nation’s builders of airplanes and airplane 
equipment. 

Planning, testing, searching far into the fu- 
ture, the AAF, working with industry, is keep- 
ing our Air Forces out in front of the enemy 
in fighting power — by finding the answers to 


tomorrow's questions today. 


For the invaluable cooperation of all branches of the 
Army, Navy and Merchant Marine in their constant 
effort to improve the equipment of our fighting men, 
United States Rubber Company expresses its sincere 
appreciation, 


1230 SIXTH AVENUE UNITED STATES 








HOW THE AAF HELPS INDUSTRY BUILD 
BETTER EQUIPMENT FOR OUR FIGHTING MEN 


Official Photo U.S. Army Air Force 


LABORATORY TESTS i In the Materials Lab of the AAF 


all parts of the tire are tested, the 
findings tabulated, compiled and reported to the tire makers. 
C. J. Cleary, Assistant Chief, Materials Lab says, “Give us a 
material that has no weight and no mass and having infinite 
strength — and we will have reached our ultimate goal.” 


Official Photo U.S. Army Air Force 


THE PLASTIC MEN ..» The Aero-Medical Lab studies the 


effect of high altitudes and low tem- 
peratures on flying personnel. Using plastic men like these, 
designed by skilled anthropologists, after careful study of 
\ir Force personnel measurements, the AAF tries out “U.S.” 
clothing and footwear. 


<— m2 fhe. Pa 


COMBAT TESTS . . + In actual combat and in service tests 

the performance characteristics of all types 
of tires are constantly checked. U.S. Royal Airplane Tires 
with bodies built of rayon or nylon and treads of synthetic 
rubber along with tires of all other manufacturers are tested. 
The results are passed along to “U.S,” and other tire makers. 


Official Photo U.S. Army Air Force 


PROPELLER TESTS .+.On this 6,000 horsepower electric 


whirl rig, the Propeller Lab applies 
the torture test to the latest types of propeller equipment. 
On these whirl rigs, United States Rubber Company’s latest 
development for the elimination of ice on propeller blades 
gets an accelerated adhesion test, 
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Courtesy Consolidated-Vultee 


SERVING THROUGH SCIENCE 


U.S. ROYAL SMOOTH CONTOUR TAIL 
WHEEL TIRE .. . Like every U.S. Royal 
Airplane tire, the tail wheel tire is avail- 
able in Static Conductor Construction to 
protect the plane and crew from static 
shock. Specially designed for the 
stresses and strains of tail wheel service. 


UNITED STATES 


U.S. ROYAL SMOOTH CONTOUR BLOCK 
TREAD ... The sharp edges of the U.S. 
Royal Block Tread protect against either 
forward or lateral skids...give sure-footed 
safety in landings and take-offs and de- 
liver long, dependable service. It is the 
leader of the “U.S.” Airplane Tire line. 


PROVED 


in the Laboratory 
in Service Tests 
and in Combat 


There has been no guesswork about U.S. 
Royal Airplane tires. Every tire in the 
line has been tested in the laboratory, 
tested again under the closest observa- 
tion... and then subjected to the most 
severe test of all... actual service. 
The U.S. Royal Block Tread has 
proved itself on fighters, bombers and 
commercial airliners on almost every 
kind of landing strip .. . on our airports 
at home and on emergency landing fields 
in Africa, Italy and the South Pacific. 
Scientifically engineered for the greatest 
traction and serviceability, the U.S. 
Royal Block Tread is a standard among 
airplane tire designs. With the switch to 
synthetic rubber treads, the U.S. Royal 
Block Tread is again proving its stamina. 
The U.S. Royal Ice Grip with its posi- 
tive, non-skid grip on icy runways, the 
U.S. Channel Tread and the U.S. Royal 
Plain Tread nose and tail wheel tires 
each does its own specialized job safely 
and dependably on test...and in service. 


TO SPEED THE VICTORY 


U.S. ROYAL SMOOTH CONTOUR ICE 
GRIP .. . This radically different type 
of airplane tire tread design originated 
by United States Rubber Company has 
proved in tests on ice covered landing 
fields its ability to cut through ice and 
bring the plane to a safe, sure stop. 


COMPANY 
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Diamond T Production 
Zooms to High Level 


(Continued from page 21) 


Among the major sub-assembly de- 
artments and _ stations which are 
ound in profusion, serving the final 
issembly lines, are large scale opera- 
ions for the preparation of bodies, for 
nstrument panel wiring, for wheel and 
tire mounting, etc., etc. 

Despite the fact that major compo- 
1ents for the military vehicles are pur- 
chased from outside suppliers, Diamond 
[. machines a great variety of small 
parts such as brackets, levers, and all 
manner of chassis elements of this 
‘haracter. Designedly they constitute a 
relatively simple machine shop opera- 
tion. Such parts are handled in a small 
machine shop, equipped principally for 
drilling and boring. A number of the 
familiar Cincinnati milling machines 
are found here for handling milling 
operations. Too, there is a new horizon- 
tal broaching machine to facilitate key- 
seating on all manner of parts. 

Finally, it may be of interest to note 
that the well-organized domestic service 
department which has been responsible 
for taking care of the needs of Dia- 
mond T’s fleet operator customers, is 
still very much active, this department 
also carrying the additional load of 
handling certain military requirements 
as well. 

The Military Service Parts Division, 
mentioned earlier, is an integrated unit 
ecupying two large modern buildings 
in the Clearing industrial district, sev- 
eral miles southwest of the main plant. 
In these buildings are combined the re- 
ceiving, packing, storage and shipping 
facilities for replacement parts and 
units, involving the accurate handling, 
moisture-proof packing, labeling, sten- 
cilling and shipment of a train-load of 
several hundred thousand pieces each 
week. Approximately 140,000 sq ft of 
floor area is in active use, and more 
than 650 employes, mostly women, are 
required to maintain this volume of 
output. 

Large units are individually handled 
and processed. The smaller parts such 
as gears, bearings, valves, rings, etc., 
are first treated in a mammoth semi- 
automatic combination washer and dip 
machine. A conveyor chain which re- 
quires approximately one hour to com- 
plete its cycle, operates continuously, 
‘arrying parts suspended from hooks 
or in baskets, depending on their size 
ind shape. 

First stage is through a Mahon power 
vasher employing an alkaline solution 
o remove both contamination and any 
revious protective coating of oil or 
‘rease. The conveyor then passes on 
hrough a double rinse and in front of 
n operator with an air nozzle who 
lears out interior cavities. Next stage 
s the drying oven and then into the 
ath of rust-inhibiting oil solution 
vhich air-dries to a thin but tenacious 
rotecting film. 
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These lightly coated parts then are 
removed from the machine and trans- 
ferred to conveyor belts which pass be- 
tween two lines of girls. Here the parts 
are individually wrapped in moisture- 
proof Celanese fabric which is 100 per 
cent acid and alkali free. Next proce- 
dure is a wax spray for the smaller 
parts and individual wax dipping for 
larger units. The spray machine em- 
ploys a wire mesh conveyor belt which 














provides for complete coating from mul- 
tiple jets above and below. 

After inspection, the parts are placed 
in cartons carrying suitable identifica- 
tion and transferred to temporary stor- 
age. There are three main storage sec- 
tions of bins providing complete segre- 
gation of parts for the half-tracks, the 
4-ton 6 x 6 and the tank hauler. Con- 
tinuous inventory control is maintained 
with individual card index systems for 
each group. 

The foregoing word picture, touching 
upon the highlights of this interesting 
operation, has been supplemented by an 
excellent group of illustrations taken 


as a sampling of many activities. 
. J 








VES... WE MAKE LAMINATION DIES 





... for laminations of continuing accuracy! 


Few tool shops have either the equipment or the “know how” 
to turn out lamination dies. But, here at ELECTRIX, we 
possess both; employing them most efficiently to produce 
dies that meet the two major requirements for tools of this 
type ... precision and long life. 


The lamination die shown above is a typical example. Accur- 
ate to .0005, it will produce stators needed for precision 
assembly and stand up under hard, prolonged use. Many 
thousands will be blanked as accurately as the first. 
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144 MIDDLE STREET ° 


If you need fine lamination dies, we'll wel- 
come your inquiry. Write us — TODAY! 


PRIN 


PAWTUCKET, R. I. 
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CONFIDENCE 


KOLD-HOLD ... Co-Pilot 


Performance builds the confidence of our fighting pilots in their 


ships . . . but, long before enemy objectives are sighted, PER- 


FORMANCE is demanded in the testing of vital instruments and 
materials. KOLD-HOLD Sub-Zero equipment meets this 


challenge in assuring accuracy and dependability. 


DO YOU 
Have a Cold Processing 
Application: 


DO YOU 
Require Temperature 
Testing Units with 
pressure and humidity 
control: 


DO YOU 
Know that Cold 
Temperature Processing 
Is Vital to Modern 
Production Methods: 


Then you can use KOLD-HOLD’S Sub-Zero 
Industrial equipment. Machines from 2 to 
400 cubic feet and —100° F. to +200° F. 
temperature range. 


KOLD-HOLD Stratosphere and “Hi-Low” 


Machines will do a specific job for you, accu- 
rately, thoroughly, rapidly and economically. 


Hundreds of important War Production 
plants using KOLD-HOLD low and dual tem- 
perature machines daily demonstrate that 
cold processing is one of the foremost time 
savers of modern manufacturing. 


@ KOLD-HOLD units are productioneered* to YOUR specific problem. . 
Catalog S-Z 431 illustrates many types of machines available now. Write 
for your copy today, 


KOLD-HOLD 


MANUFACTURING COMPANY 
‘Engineered for Production 


468 NORTH GRAND AVENUE e LANSING, 4, MICHIGAN 
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B-17 Spot Welding 
Substitutes Riveting 
(Continued from page 40) 


standard shop practices. 

1. Pre-cleaned—Hot soap solution, 
Airlion #81V (3-6 oz/gal), tem- 
perature range 160 F. to 180 F. 

2. Hot water rinse—pH maintained 

from 4.0—6.8 by addition of 

chromic acid (CrO,), temperature 

range 160 F. to 180 F. 

3. Etch—Oakite 84a (5-7 oz./gal. in 
water), temperature range 160 F. 
to 180 F. 

4, Warm water rinse—to remove all 
traces of etching solution. 

All cleaning, rinse and etch tanks 
are provided with air agitation for 
maximum cleaning efficiency. 

Welding was accomplished using 
Federal Condenser—Discharge equip- 
ment and standard shop machine set- 
ups. On these assemblies, no difficul- 
ties were encountered either in the 
assembly or spot welding operations. 
Although these assemblies were de- 
signed for riveting, they proved readily 
adaptable to assemble by spot welding 
without design changes. The use of 
bare 24ST aluminum alloy in sheet and 
extrusion form tends to restrict the use 
of spot welding, since the finish re- 
quirements necessary to protect this 
material against corrosion necessitates 
additional handling operations. How- 
ever, when assemblies are to receive 
anodic treatment or when 24ST Alclad 
material can be substituted for the 
bare stock, such restrictions are elim- 
inated. 

Significant results of this investiga- 
tion were: first, the appointment of 
a spot welding committee to survey 
other riveted assemblies for possible 
conversion to spot welding, and, sec- 
ondly, the approval of specifications 
covering the requirement for the sub- 
stitution of the spot welding method 
without drawing changes. 

The need for such a specification 
Was apparent since the engineering 
hours required to change drawings in 
the conventional manner were not avail- 
able. Also, in many instances, it was 
considered advisable to call out spot 
welding as an optional method or as- 
sembly, so that in the event that as- 
semblies would be sent to outside plants 
without adequate spot welding facil- 
ities, the parts could be riveted. With 
the approval of this specification, spot- 
weld substitutions can be made merely 
by the addition of notes to the draw- 
ing which specify the rivets which may 
be replaced. It is not necessary that 
spot-weld patterns be shown since the 
specification covers the edge distance, 
spot spacing and multiple row require- 
ments. Engineering hours required 
make such changes are reduced t 
minimum and this specification 
allows the assembly to be converte: 
spot welding at any point convent 
to production. 
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BRONZE BUSHINGS + BEARING 
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head snd delivery conveying equip- 
ment. Rollover machines are operated 
in series of two or more; the cope on 
one machine, the drag on the other. 
One molder or group of molders op- 
erates each machine, the mold being 
closed by helpers. 

In the East bay are small squeezer 
holding machines for handling com- 
paratively small castings. Because of 
the nature of the work, no overhead 
sand conveying equipment is necessary 
here. The sand is supplied to the mold- 
ers by laborers and the molders place 


In the MARINE TRADITION! 


Machines and machine tools as 
well as men must measure up to 
MARINE CORPS standards before 
acceptance . .. must be capable of 
handling whatever situation arises. 
That is why we are proud that 
SHELDON LATHES were selected 
for the Marine Trailerized Machine 
Shops as well as for the Army’s 
“Mobile Machine Shop and Mo- 
bilized” Instrument Repair Ship 
Units, and as the maintenance i? 
lathes for many Navy craft. 


Modern battle equipment re- 
quires precision machinery. Op- 
eration under battle conditions 
requires rugged, reliable and 
dependably accurate machine 
tools. In SHELDON Precision 
Lathes all of these requirements 
are fulfilled. 


SHELDON MACHINE CO., INC. 


4220 N. Knox Ave., Chicago 41, U.S.A. 


Hills-McCanna Magnesium Castings 


(Continued from page 32) 


the sand in the mold by hand. The 
pattern also is removed manually 
rather than mechanically. 

Following molding and pouring, the 
castings go to the knockout station; 
then to rough inspection, from which 
the accepted castings are routed to the 
rough cleaning department. Rejected 
castings are returned to the melting 
room. The cleaning department is 
equipped with some outstanding items 
of modern equipment, including Wheel- 
abrator Rotoblast and Tumblast ma- 
chines; a battery of three heavy duty 
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Tannewitz band saws for removing 
gates and risers; and a battery of 
Hydro-Whirl cleaning booths made by 
the Peters-Dalton, Inc. 

Following this preliminary heavy 
cleaning, the castings proceed to the 
finish cleaning and polishing depart- 
ment for the final burring, filing, buff- 
ing, and polishing operations. All of the 
burring and filing tools used in this 
department are driven by Kellerflex 
heads of flexible shafts. 

Some of the customers provide mas- 
sive “jigging” fixtures through which 
the castings are processed before ship- 
ment. This provides an opportunity 
for checking the entire casting dimen- 
sionally as well as to machine certain 
locating spots which assures alignment 
in the customer’s production fixtures. 
Such locators are produced by spot-fac- 
ing or counterboring while in the jig- 
ging fixture. 

Core making is one of the major ac- 
tivities in this foundry and occupies a 
good part of the facilities. Cores are 
made by hand or in machines, depend- 
ing upon their size; and certain cores 
are made in new International core- 
blowing machines. A large battery of 
baking ovens is employed in this de- 
partment. 

Heat treatment of magnesium cast- 
ings is another of important technical 
problems under the watchful eye of 
the metallurgical department. The tem- 
perature and time of exposure are ex- 
tremely critical and subject to exact 
specifications and control. In addition, 
it has been found that the method of 
racking castings also has a marked 
effect upon the result achieved and op- 
erators are instructed as to the estab- 
lished racking procedure. 

Materials handling equipment has 
been provided wherever heavy manual 
tasks can be eliminated. Thus the 
ladles are transported to the molding 
room on an overhead rail system. Molds 
are assembled and poured on gravity 
roller conveyor lines. Cranes and 
hoists are provided at strategic points. 

Although practically no machining 
is done on the magnesium castings pro- 
duced here, there is a sizable machine 
shop normally used for machining the 
line of valves and pumps supplied by 
the company. Among the equipment 
found here are familiar machines such 
as—Foster and Gisholt lathes; a large 
Bullard V-T-L; Cincinnati milling ma- 
chines; Kearney & Trecker Milling 
machines, The Bullard is employed al- 
most exclusively for removing the 
heavy gates and risers on the variety 
of landing gear wheel castings. 

Hills-McCanna holds great promise 
for the future of magnesium in post- 
war operations and is prepared to offer 
the automotive industry the benefit of 
its valuable background of experience 
in the selection of applications, in the 
design of parts best suited to mag- 
nesium foundry practice, and finally, 
in the production of magnesium cast- 
ings of highést quality compatible with 
economy. 
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FORK TRUCKS 
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FIVE REASONS FOR 
BUYING FORK TRUCKS 
BUILT BY... CLARK 
1—Move materials faster. 
2—Relieve congestion. 
3—Multiply manpower. 
4—Simplify planning. 
5—Save money. 


Clark Tructractor builds indus- 
trial haulage vehicles for every 
material handling operation. 
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Special Kquipment Operates Automatically 


— HE Lyon-Raymond Corporation, 

Greene, N. Y., recently designed and 
built a special piece of equipment. for 
automatically feeding processed parts 
to a pickling bath. It is not a standard 
product of the Lyon-Raymond Corpora- 
tion, but was built to suit the custom- 
er’s requirements. 

In this operation a large, empty, wire 
basket is placed on a tilting conveyor 
table. This table is tilted to place the 
basket in a more convenient position 
for loading. The table is then hydrau- 
lically lowered to its horizontal position 


and the basket of parts rolled onto the 
elevating table. 

The operator then presses an electric 
push button which starts a sequence of 
the following operations, all of which 
are automatic until the table returns to 
its original lowered position. 

The table elevates hydraulically 38 
in. and during its elevation turns 90 
deg. Upon reaching its full elevated 
height, it automatically starts a pusher 
which travels across the table and 
pushes the basket off the table onto an- 
other rolled conveyor. The basket is 


= 
Sreruine ALUMINUM PERMANENT 
MOLD CASTINGS FOR ALL INDUSTRY 


Sterling has for years produced fine pistons by using a unique 


and proven, patented molding process, fine quality materials, 
and unsurpassed skill in workmanship. 


In addition to our piston factory, we are just completing a very 


modern foundry that will produce all types of aluminum per- 


manent mold castings. 
* 


Our staff of engineers will be glad to assist you with your engi- 


neering problems; Their experience may be valuable to you. 


=> 
Sune ALUMINUM PRODUCTS Inc., st. Louis 6, Mo. 
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then pushed into the pickling bath. The 
pusher returns to its original position 
and the table lowers and turns 90 deg 
back to its starting position. 

During this sequence of operations 
the operator on the right side of the 
elevating table has tilted his table hy- 
draulically, loaded his basket, lowered 
it hydraulically to its horizontal posi- 
tion and is ready to push the basket 
onto the elevating table as soon as it 
reaches its lowered position. 

The elevating and turning of the 
table, the pusher operation and the re- 
turn of both to their original positions, 
are all automatically accomplished in 
30 sec. These operations are _ ob- 
tained hydraulically, controlled by limit 
switches and solenoid operated hydrau- 
le valves. The only manual operation 
of this sequence is pushing the starter 
button at the beginning of the cycle. 


Geargrind Performs Two 
Operations at Once 


In grinding an overrunning clutch for 
an aircraft supercharger part, one 
geargrind machine, Type SG-11, 
equipped with dual grinding wheels and 


Dual Grinding Wheels on Geargrind 
Machine 


a special trimmer, grinds both flat and 
radius at the same time. 

Originally these two operations were 
performed separately, involving either 
break-down and set-up when both were 
performed on the same machine, or the 
use of two machines on a production 


basis. 


First edition of a practical, elementary 
treatment of timestudy for foremen is 
found in a book entitled ‘“TIMESTUDY 
FUNDAMENTALS FOR FOREMEN” by 
Phil Carroll, Jr. Its purpose is to give 
foremen a clear understanding of the prin- 
ciples of timestudy so as to enable them 
to approach the matter sympathetically 
and to sell the idea to their men. A study 
of the text material should provide the 
foreman with a working knowledge of 
principles which lead to better economy to 
the advantage of the workers as well as 
the owners of a business. The book Is 
published by MeGraw-Hill Book. Co. - 
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AND THE METAL IS CUT! 


This new, high-speed DeWalt will out-perform the ordi- 
nary types of “light metal” cutting machines you have 
heretofore been able to buy to do comparable work. 
It cuts metal fast, accurately, and with greater safety. 
And it’s built to last. 


One manufacturer who has a battery of these high- 
speed DeWalts, is cutting S.A.E. 52100 solid bearing 
steel into *%4«” lengths—at the rate of 600 to 650 pieces 
per hour per machine, using women operators. The 
machines have already cut 4,500,000 pieces and are 
still going strong. 


DeWalt engineering service helped this customer step 
up production. What is your metal cutting problem? 
We manufacture a complete line of metal cutting 
machines, and may be able to help you. Call in one 
of our engineers. Wire, write or phone DeWalt Prod- 
ucts Corporation, 5801 Fountain Avenue, Lancaster, 
Pennsylvania. 


De Wau 


RADIAL POWER SAWS 


LANCASTER 
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Benno all of our modern methods of 
communication are electrically energized 
devices. Their successful operation de- 
pends on good insulating materials, insu- 
lating materials that will take physical 
abuse and which will function under 
extreme moisture and temperature con- 
ditions. 

Ever since electrical energy was first 
harnessed and put to work C-D materials have provided 
good insulation. The development of better insulating 
materials has been the constant goal of the C-D laboratory. 
The success of C-D’s efforts have been the lengthening 
shadows which have forecast the phenomenal advances 
which this country has made in the field of communications. 

1st DIAMOND Vulcanized FIBRE; then DILECTO, a mois- 
ture proof insulation; 3rd VULCOID, which combines to a 
remarkable degree the desirable properties of both 
DIAMOND Fibre and DILECTO; 4th MICABOND—AMica 
insulation in its most usable form and now DILECTENE, a 
pure resin plastic especially for U-H-F insulation. 

C-D engineers have helped solve thousands of insulating 
problems. They have accumulated a wealth of “know how” 
which is at your disposal to help solve your electrical insula- 
tion problem. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 








CELORON—a molded phenolic: DILECTENE—a pure resin plastic es- 
pecially suited to U-H-F insulation... THE NON-METALLICS, DIAMOND 
Vulcanized Fibre: VULCOID — resin impregnated vulcanized fibre: and 
MICABOND—built-up mica insulation. Folder GF describes all these 
products and gives standard sizes and specifications. 


’ = . 
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Established 1895..Manufacturers of Laminated Plastics since IPII—NEWAKK 2 « DELAWARE 
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(Below:) 
Close-up of Emerson- 
Electric Aircraft Motor 
in the chamber. 


Down-to-Earth Testing 
of High-Flying Motors 


Electric motors for combat aircraft must be able to “take it” in 
an extreme range of atmospheric conditions. The stratosphere 
chamber shown above is used for three main purposes: 


1. To determine brush life and observe commutation under 
high altitude atmospheric conditions. 


2. To test the acceptability of ball-bearing and gear greases 
over a wide range of temperatures. 


3. To determine the effectiveness of grease seals at the low 

pressures and temperatures encountered at high altitudes. EMERSON-ELECTRIC AIRCRAFT 
MOTORS are made for gun turret 
drives, hydraulic units, fuel pumps, 
actuators, winterizing units, com- 
THE EMERSON ELECTRIC MANUFACTURING CO., ST.LOUIS 3, MO. munication systems—also with built- 


Branches: New York * Chicago ¢ Detroit « Los Angeles * Davenport in gear and magnetic brake. 
378 


EMERSON £5 ELECTRIC 


A Se 


Full particulars of production, inspection and testing are given 
in a new booklet, “Emerson-Electric Aircraft Motors’’. 
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Spell an Advance in Brake Performance long sought 


by makers of cars, trucks, buses, tractors and aircraft 


@ Through the Lambert energiz- 


ing elements, momentum is harnessed and utilized to pro- 
vide additional braking power. Result, less pedal pressure 
. greater braking efficiency . . . a safer brake! Add to this 
the inherent advantages of the disc brake with its greater 
braking area . . . its superior distribution of pressure . . . its 


equal efficiency in controlling both forward and backward 


motion ... its elimination of drum weight and scoring . . . and 


you have a few of the reasons why the Lambert Brake is the 
answer to the demand for a superior post-war brake. As a 
standard equipment brake, it has already proven a distinct 
revolutionary advance in brake performance. It’s ready 
now for your engineering department’s investigation and 
tests. Auto Specialties Mfg. Co., 


St. Joseph, Michigan. 


Lambert 2 


AIR * HYDRAULIC * MECHANICAL * DISC BRAKES 
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ENERGIZING ELEMENT 


consisting of power roller and insert 








FRICTION RING 





PRIMARY 





SECONDARY DISC 
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BULLDOG 


ELECTRIC PRODUCTS CO. 


BOX 177, R. PK. ANNEX 
DETROIT 32, MICHIGAN 


BullDog Electric Products of 
Canada, Ltd., Toronto, Ont. 


Field Engineering Offices in All Principal Cities 
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ALSO MANUFACTURERS OF 


VACU-BREAK SAFETY SWITCHES * SAFTOFUSE PANELBOARDS * SWITCHBOARDS 
CIRCUIT MASTER BREAKERS * BUSTRIBUTION DUCT, for “plug-in” power * UNIVERSAL 
TROL-E-DUCT, for flexible lighting 
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HEAVY DUTY PLATE LEVELER 








MEET THE NEW PRO 








Problems! Problems! Problems! Problems! 


When it is a high-production metal working machinery prob- 
lem...call on Yoder’s engineering and manufacturing 
facilities. 

Practical plans for solving such problems can best be formu- 
lated when specialized experience is brought to bear upon 
them. Rely on Yoder’s thirty years of experience to create a 
machine with a plan of action built into it that will help you to 
meet the new conditions. 

We have a general bulletin that presents a large variety of 
our regular line of machines. However, if yours is a special 
problem, send us rough notes and sketches. You'll be pleasant- 
ly surprised at our response. 


THE YODER COMPANY 


5500 WALWORTH AVENUE, CLEVELAND 2, OHIO 


ENGINEERING 


N C/ 






















COMPLETE TUBE MILL LINE 


BLEMS «<e YODER 




















Cold forgings—just a few of the unusual shapes 
and sizes from the “good, rich earth” of Allied 
craftsmanship! Only years of careful cultiva- 
tion of precision machinery and workmanship 
could make them possible. 


Produced in one piece, from a coil of steel 
wire, Allied cold forgings are taking part in 
America’s march to victory—in tanks, tractors, 
amphibians, jeeps, airplanes and other equip- 
ment of war. [f you are producing materiel for 
victory, the unusual strength, flexibility of 


ALLIED PRODUCTS CORPORATIO 


All four plants have now added a star to their Army-Navy “E” pennants 





design, and precise dimensions of these and 
other parts which are produced in volume by 
Allied Products Corporation may solve some of 
your production problems. 
. . > 

“11'S AN ALLIED PRODUCT!”... Allied Products Cor- 
poration and its divisions, Richard Brothers and 
Victor-Peninsular, in Detroit and Hillsdale, Mich- 
igan, also make: The original, patented R-B Inter- 
changeable Punch and Die; sheet metal dies; plastic 
molds; jigs and fixtures; precision hardened and 
ground parts; and other special products. 

Executive Offices: 


4646 Lawton Ave. 
Detroit 8, Mich. 














“Grow More 


In ‘44 
—that’s the motto for 
America’s victory gar- 
deners this year. The 
food situation continues 
urgent, and the govern- 
ment calls for 22 million 
victory gardens. Let’s all 
pitch in and help grow 
our own food. NOW is 
the time to PLAN a 
prize victory garden! 
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Simmonds ~~ \~« Controls 
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As a result of their proven performance under severe 
Arctic conditions, Simmonds-Corsey Push-Pull Con- 
trols have won new honors—the Yellow Dot of 
approval by the U. S. Army Air Force Winterization 
Program. Thousands of hours of operation at tem- 
peratures down to 65 below zero have confirmed 
laboratory experiments which indicated the low fric- 
tional qualities of these controls. 


More than 250,000 of these precision-built controls 





TUBELET 
have been installed on the fighting planes of the 





United Nations, including the leading U. S. military : CABLE 


and transport aircraft. Because of their wide range of 





applications, they are being used also for marine and CONDUIT 


automotive units. 





OLIVE 


4 Simmonds Equipment Flies 
With Every Type of Allied Aircraft 


Automatic Engine Controls +« Chronometric Radiosondes 

Hydraulic Accumulators « Self-Aligning Rod-End Bearings 

Cowling and Panel Clips and Fasteners + Push-Pull Controls 

Equipment and Components For Hydraulic Systems « Spark Plugs 
¢ Hydraulic Fuse « 





Simmonds Aerocessories Of Canada, Ltd. 
Sun Life Building, Montreal, Canada 


eg 





30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
6253 HOLLYWOOD BOULEVARD, HOLLYWOOD, CALIFORNIA 
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Miles and Miles... 
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Once we made springs— more than anybody else. We’re still making 
them, of course — for guns, trucks and jeeps. But in addition we’re 
making miles and miles of shells and ammunition belt links to 
put the blast on enemy planes, tanks and troops. And we’re making 
a whole host of other essential items. We’re head and shoulders in 
this war to design, build and produce in volume anything that will in 


any way speed the day of Victory. 
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\ KNIGHT OF PRODUC 


L. A. YOUNG SPRING & WIRE CORPORATION © DETROIT 11, MICHIGA 


Branch Plants 
CHICAGO; LOS ANGELES; OAKLAND, CALIF.; TRENTON, N. J.; TULSA, OKLA. And In TORONTO and WINDSOR, C-/ NA 












HEAT TREATED 
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| AXLE HOUSINGS 


MAXIMUM STRENGTH WITH TOUGHNESS AND 


DURABILITY . . . ONE PIECE, TUBULAR BEAM 


FORGED AND HEAT TREATED ... NO 
WARPING OR DISTORTION... LESS UNSPRUNG 


WEIGHT ... MINIMUM MAINTENANCE 
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SURFACE FACTS ABOUT METALS 








One of a series of articles on the preparation 
of metal surfaces for protective finishes 


INFORMATION VITAL TO WAR PRODUCTION 


A MATERIAL AID TO INCREASING OUTPUT AND MINIMIZING REJECTIONS. 
ORDNANCE INSPECTORS AND MANUFACTURERS CONTRIBUTING TO WAR 
PRODUCTION BUT WHO ARE FABRICATING METALS FOR THE FIRST TIME 
WILL FIND THESE ARTICLES ESPECIALLY VALUABLE. 


A Chemically Clean Surface! 

What Is Clean and Why Necessary? 

A clean metal surface is a surface freed 
of all invisible, as well as visible con- 
taminants. Only chemically clean 
metal surfaces will retain a satisfac- 
tory protective coating of paint or lac- 
quer indefinitely. 

The metal industry, after many years 
in research endeavoring to prevent pre- 
mature failure of paint on metal sur- 
faces, found the chief cause of failure 
to be improper cleaning in preparation 
for paint. Serious difficulties are being 
experienced today with protective fin- 
ishes for war materials which must be 
protected to withstand all kinds of cli- 
matic conditions. 


Proper Cleaning Essential 


Proper cleaning is more than the re- 
moval of visible rust, scale and oxides, 
or even the microscopic particles re- 
maining in the surface pits—the rust 
producers and other invisible contam- 
inants must be removed or so changed 
that they will not develop under the 
applied finish. 

It is unsafe to judge the condition of 
the cleaned surface by its uniformity 
and apparent “cleanness” which often 
have been the criteria by which con- 
tractors and inspectors have judged the 
merits of the cleaning cycle. Many ma- 
terials will give a clean and uniform- 
looking surface to metal, which has 
been freed of visible impurities, yet 
will leave it highly unsafe to paint. Ad- 
dition to the rinse water of alkaline 
materials will generally do just this. 
Among the alkaline materials that are 
added to rinse baths are caustic soda, 
soda ash, sodium chromate, mixtures 
of sodium chromate and sodium bicar- 
bonate. If the metal has been cleansed 
by an alkali process and then rinsed in 
an untreated water bath, there is bound 
to be an alkali accumulation retained 
which will be harmful to organic coat- 
ing life. 

The suitability of a surface to take 
and hold a protective coating cannot 
be assumed from the appearance of the 
metal surface. The invisible impurities 
are often as harmful as the visible 
ones. These impurities, carried into 
the rinse from the cleaning bath, in- 
Clude alkalies and alkaline salts 
(always present in the water), salts 
of iron (such as the chlorides and sul- 
Phates which remain from pickling 
Operations) and soluble material, such 
a soap, sulphated or sulphonated 
Wecting or emulsifying agents, etc. 


ADVERTISEMENT 
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A Safe Type of Cleaner 


Deoxidine is the original phosphoric 
acid type cleaner and is highly desira- 
ble and efficient. Deoxidine contains, 
in general, phosphoric acid, grease sol- 
vents, wetting agents, emulsifying 
agents, and sometimes inhibitors of 
acid attack on steel. It is formulated 
for use hot or cold, of various acid 


strengths and with various amounts of 
grease-removing agents so that it may 
be used for the removal of all but the 
heaviest grease. 

Use of the correct type of Deoxidine 
(whether or not preceded by a prelim- 
inary cleaning in alkali or by pickling 
in sulfuric or hydrochloric acid) af- 
fords a method for removal of visible 
impurities which leaves the least 
amount of invisible harmful residues. 
Traces of phosphoric acid left behind 
are not harmful to paint life. Further 
—work cleaned with Deoxidine is less 
sensitive to the final rinsing than work 
cleaned with, for example, alkalies or 
the usual pickling acids. (Alkali clean- 
ers will not remove rust or scale.) The 
importance of the final rinsing opera- 
tion cannot be minimized. 

This will be discussed in a future 
article. 





Deoxidine 











is adapted to the cleaning of aluminum, aluminum alloys, steel, in fact, all metals 
(except zinc and cadmium) in preparation for paint, lacquer or varnish finish. 
Deoxidine in peacetime made possible a lasting paint finish on steel automobile 
bodies. Refrigerator manufacturers and other metal fabricators were quick to 
recognize its advantages. 
Today Deoxidine is active in War Production, insuring, through proper cleaning, 
a lasting protective paint or lacquer finish to much ordnance, aviation, army and 
navy equipment. 
Tomorrow, when world peace is again restored, Deoxidine will solve many metal 
cleaning problems in new fields where its efficiency is being demonstrated. 
Deoxidine Cleaning Process has been standard for more than a quarter of a 
century. 
Manufacturers of Inhibitors & Metal Working Chemicals 
AMERICAN CH 


REMICAL PAINT CO. 


AMBLER Jo? PENNA. 
Note—West Coast Plants may address inquiries and orders for prompt delivery to Leon Finch, Ltd., 728 East 59th St., Les Angeles, California 











AMERICAN CHEMICAL PAINT COMPANY, AMBLER, PA. 


Please send me general Technical Service Data Sheets on 
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Company Fey = te ) Deoxidine 
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rom the flaming jaws of the hardening furnaces to the 

molten rock of the salt baths every operation in the 
Guiberson heat-treating plant is under full automatic control. 
Designed and built to fulfill the precision needs of oil tool, 
aircraft part and engine production, the heat-treating division 
of the Guiberson plant is manned by highly trained and skilled 
mechanics utilizing automatically controlled furnaces and 
equipment. Guiberson engineers are ready to help you solve 
your hardening and tempering problems . . . the Guiberson 
plant is ready to perform your precision hardening and testing 


operations in the Southwest’s finest heat-treating plant. 


: GUIBERSIN -cad- Treading 


covers the field of 
ALL STEELS 
and 
ALUMINUM 


in all shapes, sizes 
and weights 





25 vears 


OF SERVICE 


SA 


THE GUIBERSON A GUIBERSON DIESEL 
Dalla, 


CORPORATION ENGINE COMPANY 


Texas 
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. in 
Avoid stopP! 
broaching tool 
cutting stroke. 


shock ° * 
cause ser! 


Ut’ -fenerican Way— 


POSITION 


Drawing illustrates slid- 
ing work table with 
two selective work posi- 
tions. During the ma- 
chine cycle the part is 
hydraulically located, 
locked in position, 
broached and returned 
to loading position 
where the locating pin 
is removed. 


g any 
during 
Excess 
£ restarting MOY 
ous injury: 


PROVEN in war... 
Ready for PEACE 


Precision work at a mass production 
rate—plus the extra economy of dou- 
bled output per broach sharpening! 


This is a typical example of the appli- 
cation of American’s complete 
broaching service to a production 
problem. American Broach & Ma- 
chine Company engineers set up this 
operation to finish the sides of uni- 
versal joint yokes. 


An American SB-42-10 surface 
broaching machine is used, equipped 
with a special receding table incor- 
porating two selective work posi- 
tions. Extra wide broaches, more than 
twice the part width, make possible 
the use of one half of the broaching 
surface at a time. When this half 
becomes dull the position may be 
changed so that the remaining half 
continues the operation. Twice the. 
number of parts per broach sharpen- 
ing are obtained, reducing produc- 
tion cost and time, maintaining ex- 


ceptional finish and accuracy! 


; 
Sf mitctiHK 
BROACH AND 
MACHINE 


"ANN ARBOR, MICHIGAN 39. 
” , 
BROACHING MACHINES (fy 


ss PRESSES | 
BROACHING TOOLS 
SPECIAL MACHINERY 
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FROM CAMSHAFT TO COMBUSTION 
CHAMBER, Eaton products include parts 
for the complete valve assembly—Zero- 
Lash Hydraulic Valve Mechanisms, 
Mechanical Tappets, Self-Locking 
Screws, Valve Springs, Valve Seat Inserts, 
and Automotive and Aircraft Valves. 





THE EATON ROTOR PUMP IS 
ENGINEERED AND MANUFACTURED 
BY THE WILCOX-RICH DIVISION OF 
EATON MANUFACTURING CO., 
9771 FRENCH ROAD e¢ DETROIT 
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ced Upjo — 
AFT RIVETING 


AY Oe today’s demands for speed 
and accuracy in aircraft riveting 
...with the ruggedly built T-J 
Air Powered RIVITOR! Turns 
out flush riveting fast... with no 
manual rivet handling! Com- 
bines “air squeeze” action and 
automatic feed. 

Furnished with adjustable set- 
ting tools and interchangeable 
lower horn to accommodate 
wide range of work. Throat 
depths up to 36”. Also avail- 
able in “Twin” types for setting 
two rivets at same time. Backed 
by long years of engineering 
and manufacturing know-how 
...that makes T-J “tops” for 

- Tough Jobs! Write for latest 
- bulletin. The Tomkins-Johnson 
Company, Jackson, Michigan, 








TOMKINS-JOHNSON 


RIVITORS 
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N hundreds of plants today, many 15 to 25-year 


WH [= N old Acme-Gridley multiple spindle automatics 


are in service. These machines were pulled out of 


6 | O U LD retirement only because of war demands. They are 


effective but not very efficient—should be retired. 


VE : FRANS There are hundreds more of modern Acme- 


Gridley automatics making munitions and other war 


8 F parts, machines perfectly capable of postwar jobs 


after they have been retooled and reconditioned. 


Ve : IRED * Then there are the brand new Acme-Gridley 


automatics, both bar and chucking types, ready to 





start from scratch making parts to new production 


standards. faster and at lower cost than ever before. 





So, it’s the simple economics of competition, the 
fight for lower cost, that fixes the retirement age of 
machines for postwar parts output. 


If you have obsolete Acme-Gridleys they should 


—— 


be retired—scrapped. If yours are recent war-worn 


models they must be retooled and reconditioned. 


tsbaa so 


For your protection and profit we offer the services 


Sinea ce 


of trained men, men who actually built and tooled 
ACME-GRIDLEY AUTOMATICS 


maintain accuracy at the ; 7 
highest spindle speeds the machines, ready to work with you on a guar- 
and fastest feeds modern 5 
cutting tools can withstand. 


anteed production basis. 


Lhe NAT I O NA L AC M E Company 


CLEVELAND ° OHIO 
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To Halt Invasion 
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Read the papers. Read the bad 
news as well as the good news. 
You're bound to reach one con- 
clusion—this war is not won. We 
can still lose. Keeping that guard 
up means more and harder work, 
more bond buying, more inten- 
sive development of the means 
of Victory. Here at General 
Machinery we're realists... and 
we're keeping on building 
heavy machinery, cannon, diesel 


and steam engines, for NOW. 


uM 
point 
os Eien 


GENERAL MACHINERY 
GORPORATION 


MAMILFON, OFFFO 


THE NILES TOOL WORKS CO. 
THE HOOVEN, OWENS, RENTSCHLER CO. 
GENERAL MACHINERY ORDNANCE CORPORATION | 
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Yesterday 


and 
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The year before Pearl Harbor, WARD PRODUCTS CORPORATION manufactured and 


sold better than goQ% of all aerials used by leading manufacturers of automobiles, radios and 


portable radios. That commanding position was made possible by superior designing ability, 
manufacturing knowledge and production efficiency. 

That expertness of antenna manufacturing is today being totally applied to the war effort 

. and in wartime, as in peacetime, WARD is the leading manufacturer of antennas. The 
name WARD is found on aerials used on command cars, tanks, planes—on communica- 
tion units of all kinds—on battle fronts all over the world... .The knowledge that is 
being gained from this wartime effort will mean new and improved products in peacetime. 
If the use or specifying of antennas is included in your post-war planning, look to WARD! 


THE WARD PRODUCTS CORPORATION, 1543 E. 45TH STREET, CLEVELAND, OHIO 
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... aNd you cannot escape [tf / 


This “Frozen-Action” photo pictures a force that is shaping the destinies of all 
mankind — now and for generations to come. 

To our enemies it is a dreadful secret force that will one day bring them 
crying to their knees. Secret to them . . . because they have never fully 
understood it. Their warped minds could not possibly realize the extent to 
which American industry has mastered the art of cutting and working metals 
on a vast scale. Our enemies can neither equal nor escape this force — bred 
by generations of free enterprise. 

To Americans, this force is the secret which has brought about the highest 
standard of living the world has ever known. When peace comes, it will be a 
key factor in building a better world. 

Our picture shows Pratt & Whitney milling cutters at work. And there’s 
a secret here —too. If you already use Pratt & Whitney small tools you know 
about it ... about their keen cutting edges, long life, and dependability. If 
you are not yet a user of these fine tools — now is a good time to find out how 
they can help cut your costs in the highly competitive civilian production days 
which lie just around the corner. Get in touch with the nearest P&W branch 
office, where you will find expert engineers ready to co-operate by offering 
sound, economical solutions to your metal working problems. 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 
VEST HARTFORD e CONNECTICUT 
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Shown are two Pratt & Whitney 
plain milling cutters at work. The 
line of top quality small tools made 
by Pratt & Whitney includes a 
complete line of TAPS, DIES, 
REAMERS, GEAR CUTTERS, 
MILLING CUTTERS, DRILLS, 
ARBORS, PUNCHES, ‘THREAD- 
ING TOOLS, METAL SLITTING 
SAWS ...and many others. Each 
one is made to the well known Pratt 
& Whitney standard of accuracy, 
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CENTRAL UNIVERSAL 
HOSE CLAMPS IN 











THE Half Irack DEPENDS 
ON CENTRAL CLAMP-POWER 





Central Universal Hose Clamps are an important part of 
America’s global war machine. Standard equipment for 
Army and Navy combat vehicles, they are supplying vital 
clamp-power with unfailing dependability. 



















These Clamps are strong enough for every production and 
service requirement. They are precision built of rustproof, 


extra heavy rolled steel . . . self-locking . . . cannot strip 
@ Central Universal Hose Clamps ore or loosen .. . able to withstand abnormal pressure, stress, 
used in the production and servicing of a : . : : 
Army and Navy trucks, jeeps, half-tracks, strain and vibration. They also are easier to use in hard- 
hibians, , bull-d , ete.; also P 
os GE Gad Ueinenminet Geninnes to-get-at places, and can be attached or removed without 


on road-rollers, farm machinery, port- 
able saws, searchlights, marine, diesel 
and gasoline engines, and for all types 


of radiator hose. Furnished flat, one length will fit hundreds of diameter 
sizes — because Central Universal Hose Clamps are 100% 
universal! 


disconnecting the line. 


SEND FOR FREE SAMPLE OF 
CENTRAL UNIVERSAL CLAMPS 


CENTRAL EQUIPMENT CO. 


900 SO. WABASH AVE. CHICAGO 5, ILL. 
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New GAS SCHOOL trains workers 
to fight industrial gases 








Every day a large steel plant pro- 
duces millions of cubic feet of dan- 
gerous gases—blast-furnace gas, 
coke-oven gas, carbon monoxide, 
ammonia gas, and the like. Now, 
with thousands of new workers, 
protection against the gas hazard is 
more important than ever before. 

To safeguard workers more fully, 
Bethlehem is now operating what 
is believed to be the first and only 
industrial gas school in any Ameri- 
can steel plant. 

Climax of the course comes when 
each man performs physical work 
while wearing gas-protective equip- 
ment in a gas-tight room filled with 
white clouds of non-poisonous but 
choking, stinging gas. 

But before any man goes into the 
gas chamber he receives a thorough 
training in gas-fighting technique. 
He learns: 

1. How to use and maintain vari- 
ous types of masks and breath- 
ing apparatus. 

2. How to choose the proper equip- 
ment for a given gas. 

3. Which industrial gases are dan- 
gerous and where they are likely 
to be found. 

4. How those gases affect the body. 


wn 


How to revive a victim who has 
been gassed. 


Then the trainees are ready for the 
test. They strap on a canister mask, 
‘‘fresh-air’’ mask, or oxygen-breath- 
ing apparatus, and step into the 
gas-filled room. They crawl through 
tunnels on mock rescues, climb over 


» aaa . 


STEEL 
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@ Men at work in gas-filled room, in Bethlehem gas school. The instructor 
watches through a window, directs their efforts over a public-addréss system. 
Gas used is unpleasant but not harmful. This test trains men to meet emer- 
gencies and accustoms them to breathing through protective equipment. 


hurdles, load wheelbarrows, repair 
pipes, and do many other kinds of 
simple, every-day tasks, to accus- 
tom themselves to the strange sen- 
sation of physical exertion while 
breathing through protective equip- 
ment. The gas in the chamber is not 
dangerous, but highly unpleasant, 
so that if a man decides not to 
bother with his mask and slips it 
off, one whiff will send him out of 
the chamber choking and wiping 
his eyes. 

Men from all departments who 
may have to cope with industrial 
gas are given this training; men 
from blast furnaces and coke works; 
men from labor and construction, 
combustion, fire and police depart- 


ments. Men who normally work 
together on the job are trained in 
teams so that they can go into 
action as a unit in an emergency. 

The school is a marked success. 
Men are rapidly learning to combat 
dangerous industrial gases, to use 
the proper protective equipment 
and, when necessary, to work safely 
and easily in gaseous atmospheres. 
Safeguarding of workers against 
industrial gases is one of many 
ways in which Bethlehem’s work in 
safety promotion is helping to 
maintain output at record-breaking 
levels. Whatever contributes to the 
health and the safety of workers 
helps to increase the flow of weapons 
and supplies to our fighters overseas. 
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When the aircraft designer specifies Flex-O-Tube, he gives 
the future crew of that plane the best possible protection 
of their fuel, oil, hydraulic and instrument lines against the 


effects of vibration, twisting and wide temperature variations. 


The designer recognizes that Flex-O-Tube Company is the 


oldest manufacturer of hose assemblies in the country; also 
that this Company has no other product. The Company’s 
entire resources have always been devoted solely to the 
development and production of hose assemblies, and its 
engineers, with greater experience, are recognized as 
authorities in this field. 


LAFAYETTE at 14th AVE., 
DETROIT 16, MICHIGAN 
Offices: CHICAGO - FORT WORTH 
LOS ANGELES - NEW YORK 
SEATTLE - TORONTO, ONT. 
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‘CARBURIZERS 


QUENCHING..O1LS 
CUTTING-OHS 
Maines 
RUST PREVENTIVES 
DRAWING COMPOUNDS 
LUBRICANTS 


The salt bath “interrupted” quench is attracting much attention 
these days. Metallurgists who have had trouble with conven- 
tional methods of quenching are adopting the salt bath—for 
Austempering, for the “isothermal” quench and for Martem- 
pering. They see the advantages of salt bath heat treatment 
all the way through—for heating up to austenitizing tempera- 


ture, for quenching and for tempering where needed. 


They use MAR-TEMP Salt, developed by Houghton for inter- 
rupted quenching, because of its stability, its low melting point, 
its rapid quenching speed through the critical zone, its fluidity, 


its easy removal from the work. 


If you see a need for minimizing distortion and eliminating 


quench cracks, call in the Houghton Man. 


E. F. HOUGHTON & Co. 


303 W. Lehigh Avenue, Philadelphia 33 
CHICAGO SAN FRANCISCO DETROIT TORONTO 
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tesnities Haiieint Seite araila, ib chad talbin: abenplately 
air-conditioned. A specially developed ventilating sys- 
hing of crankcase tem floods and exhausts from this room more than 


Manual heeding le almost entirely 70,000 cubic feet of filtered and heated air per minute. 
Tasted Cronkcoses ards albanien yo eke So free is the air from overspray and fumes, women 


pe baking oven, automatically regulated operators work without masks and in lightest colored 
ae heats. A material saving in floor space clothing . . . Mahon engineers. can modernize and 

achieved by locating the oven ten feet above economize YOUR finishing operations with equal 
i As a protection to operators’ health and to efficiency. Let us show you how and why, 


THE Ha COMPANY 
DETROIT i CHICAGO 4 3 


of Metal Cleaning Machines « se foe oat Cee Hydro-Filter Spray Booths « Ovens of All Types « F 
cam Dust ctors—and Many Other Units of Special Production Equipment—includina Complete Finishin 
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Raging flames won’t wait... 
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So Fire Fighter gets there 
Quickly, Smoothly, using 


(Vevelamd PNEUMATIC 


SHOCK ABSORBERS 


@ Mass discharge of carbon dioxide by this Cardox Airport 


. 
aot 








Fire Truck quickly extinguishes airplane crash fires. The 
chassis for this unusual vehicle is built by Sterling Motor Truck 


Co., Inc. and is equipped with Cleco-Gruss shock absorbers. 





Cleco-Gruss units help the trucks stand the gaff of this wrack- 


ing, emergency service. 


Cleco-Gruss units are pneumatic-inflated like a tire. Of the 
extra heavy duty type, they are extensively used on large Army 


trucks. Cle-Air shock absorbers (hydraulic-pneumatic) are com- 





mercial units suitable for all types of buses, trucks, and trailers. 


Write for detailed information 


a 
THE®) CLEVELAND PNEUMATIC TOOL Co. 


AUTOMOTIVE DIVISION - .CLEVELAND 5, OHIO 
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Sieh at the left in actual size is the tiny 
“U” that so typifies broaching’s solution of pre- 
cision production problems. This tiny “U” is the 
spring pack retainer used in propeller blades 
to relieve torque stress. With capacity of 10 
ton pull Lapointe designed a machine and 12 


broaches to produce literally millions of these 





parts to fine precision tolerances. 


/ i 





Fed from the left, bar stogk takes 3 initial 
rough cuts then 3 finish cuts to form the 
inside of the “U”’. : 





Then 3 more cuts form the round part of 
the “U”’ 3 finished 
pieces. - ae ie 


2 


Finished Parts roll down the delivery chute 
Psa operator holds bar stock showing the 
ps 12 «successive cuts. 





: Company 


WD BROACHING MACHINES — 
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YOU CAN “SEAT YOUR BUSHING INSERTS" 


In this modern mechanism, a 
bushing is fed to the adap- 
ter; the sleeve advanced to 
where the bushing enters the 
nole. At 100 R.P.M. the bush- 
ing is mechanically spun 
until within a few threads of 
the bottom of the hole. At 
low speed, bushing is driven 
firmly against its seat until 
correct torque has been 
reached. The Scandia torque 
principle prevents over- 
tightening of inserts, there- 
by eliminating the danger 
of cracked cylinder-heads 
during flight. 





$ and without damage 
| to threads... 
ad 


. TORQUE-MACHINES* are doing it—DAILY 


for America’s finest Aircraft .. . 


There is a definite advance toward economy and 
speedier production for Post-war automotive and 
aviation fields now being demonstrated under actual 
fast-production conditions in the building of motors 
for American aircraft. The time to acquire these 
improved units is now! Write for information... 


* Manufactured under BRONANDER Patents. 


Scandia MANUFACTURING CO. 





NORTH ARLINGTON NEW JERSEY 
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3 . to broader fields 
AY, of usefulness 


For many of the established uses of cloth find, if you can, an adequate substitute. 
There is none because only a woven fabric drapes, folds, creases, holds stitching or 
adhesives and conforms to contour with a comparable degree of elastic tensile 
strength. Cloth is a structure distinctive in nature and when processed to special use, 
serves that use as can nothing else. Processing to purpose brings woven cloth in the 
forefront of postwar production materials. 











= L 
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COATING 


Coating means using the woven 
fabric as a structural base and 
covering and concealing the texture 
with a heavy bodied flexible sub- 
stance spread on much as plaster 
is spread on lath. Coating materials 


are varied to secure differing ap- ~ 


pearances and properties. Many 
of these coatings fall in the plastic 
group. New coating treatments are 
being devised and greatly varied 
properties secured. Coating may be 
preceded by impregnating or filling. 














CURRENT HOLLISTON PRODUCTION incudes COATED AND IMPREG- 
NATED FABRICS... . INSULATING CLOTH BASE. . . SEPARATOR CLOTHS rubber, starch-filled, 
glazed. TRACING AND BLUE PRINT CLOTHS white and blue, ink or pencil. MAP CLOTH, 
PHOTO CLOTH, self-adhesive. REINFORCING FABRICS. SIGN, LABEL AND TAG CLOTHS, 
waterproof to take any ink, meet any inking problem. BOOK-BINDING CLOTHS. SHADE 
CLOTH, impregnated waterproof, opaque, translucent or light proof. 

We urge you to consider CLOTH; and invite you to consult with us concerning possibilities and 
developments for your specific requirements. 


MI 
_ 
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AGE 1/47 ELECTRODES) 











PAGE HI-TENSILE “(> ELECTRODES 


@ You can depend upon these wires for uniformly 
good results in hagizontal, vertical and overhead 
welds—welds that pass the most rigid tests for STAINLESS... 


Your PAGE Distributor offers you a com- 
plete range of electrodes for welding 
resistance. X-Ray examinations will prove the Stainless Steel. The uniform coating on 
evenness of weld metal and absence of included Pane. Aiegneny WARREN ie ee 

is heavy enough to shield against oxidation 
gases and slag. —to provide the protection of easily- 


Ask your local PAGE Distributor for specific remmeved, iy: Cqemiiting longer. cases 
time )—to eliminate surface checking and 


information about any type of welding electrodes. to hold spatter loss to a minimum. 


tensile strength, elongation, impact and fatigue 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT © CONNECTICUT 


ESSENTIAL PRODUCTS...TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys: 
HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped Wire, 
Welding Wire, READING-PRATT & CADY Valves, READING Steel Castings, WRIGHT Hoists, Cranes .. . In Business for Your Safe’) 
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THE ELLSTROMS THANK YOU... 


Mr. GRANSTEDT 




























Picture of grand- 
father Hjalmar Ett- 
strom taken around 


SIE, 
| 


p Bee unsolicited letter from Gustav C. 
Granstedt brings to light the part that Hjalmar 
Elistrom played in pioneering the gage block. 
Because he never came to America to exploit 
his discovery his name was not known here 
until his son Elmer and grandsons Ralph, 
Elmer and Olof started. the Dearborn Gage 
Co. in 1937. 

Today, Ellstrom Chromium Plated Gage 4 
Blocks are recognized by industry throughout 
the world for their longer wearing qualities 
and fine accuracies. 







sie ees 
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GREENLEE 6- Spindle AUTOMATICS 





| enees.csme pos. |pos. |pos. |pos. |pos. |Pos. @ With a minimum of down-time, hundreds of Greenlee 6-Spindle 
OPERATIONS _ NO. 1 NO. 2 NO.3 \NO.4 NO.5 NO.6 | 
| Forming 

| Form Turning 

_ Shaving 

| Skiving 

| Stenciling 

|_ Knurling 

| Wide Form Knurling 
Facing 

| Burnishing 

| Thread Rolling 
Under Cutting 

[Cut-Off 
END-WORKING 

OPERATIONS _ - 
Threading gti wg i gi 4 The flexible capacity of the Greenlee 6 handles with ease all of 


Tapping Y v v V 
| Reaming 7 y J 3 the 23 operations shown at left at any of the te positions 


| Drilling Position Except Cut-Off indicated. Thus, the sequence of oper- 
High-Speed Drilling ” ” ” ” ” 

| Boring ° ” ” ” " ations are more easily arranged and 
Eccentric Boring ° , ’ v0 
Facing Si 
| Burnishing - - . ” " e efficiency on a wide variety of jobs. 
| Recessing ” " ° " - = 

Chamfering | 

Milling < : * ° " " Write for more information—get complete 


5) ee ee I a details on the flexible capacity of 


+ Only when not used as cut-off position. Greenlee 6 Spindle Automatics. 
* Cut-off cannot be combined with another 


operation on the same cross slide. Position GREENLEE BROS. & CO 


may be varied to produce two or more parts 
simultaneously. 1759 MASON AVE., ROCKFORD, ILL. 


Automatics are today busy turning out millions of screw machine 


—) i imo» ote-weoe wm 22 77> 2 


parts for the United Nations. An important factor termed “flexible 
capacity” is largely responsible for their high efficiency on a wide 
range of jobs, large or small. The flexibility of the Greenlee Six, 
for instance, makes possible fast alterations in set-ups and quick 





changes in tooling adjustments. Its capacity handles a wide range 


it id, it it ie it it i i ie 
it 2 2 ile ie it ie ie i 
2 \@ i@_\@ le ie ie ie ie ee 
2 \2 \2 i2 |¢ le ie it fe ie 
mt i it it 


of operations. This is a vital factor today in meeting the ever- 
changing requirements of war... will be more important to- 
morrow in dealing with post-war economy. 


le le ie ie ie je le le ie ke ie ie 


¥ 
X 
y 
v 
v 
v 
‘ 
v 
‘ 
y 
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synchronized to provide a high rate of 


BUILDERS OF THE FAMOUS MULTI-STATION AUTOMATIC TRANSFER 
MACHINE FOR MASS PRODUCTION OF AIRCRAFT CYLINDER HEADS 





MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 
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ARE MIDGETS IN SIZE AND WEIGHT 
BUT THEY DELIVER AIR LIKE GIANTS 


Advantages of mechanical propulsion. ee wank exchange and air circu- 
lation are available to a large number of perations where space and 
weight limitations rule out the use o gal blowers. Dynamic Air 
Axial Flow Fans, with Saad ia a = 44" and total weights 
beginning at 5 Ibs., : st lly 

aviation, rage: and 


No. 4582-A 


+, 


Unit above, 586-B, is a single stage 
aviation fan used on army aircraft: 
Equipped with radio filter condens- 
er. Diameter is 6”, weight 5.7 Ibs., 
and 27.5 volt motor ivers 510 
C.F.M. at Mages. (695 C.F.M. free 


ENGINEERING 


LOs ANGELES 


AVIATION 
or MARINE ES. 


120 CEM. @ 3" SP. WT. 5% LBS—LGTH. 11/4" im 8 


Po 


DIAMETERS: BLADE 454"—SHELL 434,"—INTAKE 534" 


2 SETS OF BLADES 


Saas 


LET US SOLVE 
YOUR PROBLEM 
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Earth must be moved 
for Air supremacy... 














All over the world, “off-the-highway” equip- 

ment is breaking records, not only in build- 

ing new air bases, but in repairing heavily 
bombed airfields. For air supremacy, speed is the 
need. There is no room for poor, inefficient equip- 
ment... it must be dependable and rugged. 


That’s why on most of these operations, Diesels are Exide- 
equipped. Exides are specifically designed to give peak per- 
formance in any climate—always dependable for faster 
cranking. Under the constant pressure of this great struggle, 


Exides are proving their durability, long-life and ease HEAVY DUTY 


of maintenance. 5 A T T F R a S 


Write for a FREE copy of the Exide catalogue on Heavy- 
Duty Batteries, it tells you what to order, how to order, and 
how to get the most from your Exide Heavy-Duty Batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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__—. DU PONT 





> There’s no waiting required for the 
Sulfamate Lead Process. No WPB re- 
strictions, no priorities, no allocations, 
no license agreements. Materials are read- 
ily available. Regular equipment can be 
used. Prompt technical assistance can be 
supplied. 

Lead plating is a growing method of im- 
proving corrosion resistance under many 
conditions. Sulfamate Lead Plating is a 
process developed by Du Pont to speed 
up and simplify lead plating. The Sulfa- 


mate Lead bath is easily made up and 








lay 1, 1944 


WUPOND 





SULFAMATE LEAD PLATING —— 


maintained with prepared salts. The solu- 
tion yields smooth, dense, relatively 
pore-free coatings at 100% current effi- 
ciency! 

Consult us now on how the Du Pont Sul- 


¥ 
famate Lead Plating process can be in- 


stalled quickly and easily. Our technical - 


staff will work with you in adapting the 
process to your facilities and require- 
ments. For complete details, write, phone 
or wire today to: E. I. du Pont de Ne- 
mours & Co. (Inc.), Electroplating Divi- 
sion, Wilmington 98, Delaware. 














REG. U.S. PAT. OFF. 


DU PONT CHEMICALS « PROCESSES ¢ SERVICE 


for ELECTROPLATING 


BETTER THINGS FOR BETTER LIVING . 
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BRAKE SHOE'S 
RESEARCH GROUP 


1, Engineering Laboratory 
2. Metallurgical Laboratory 
3. Experimental Foundry 


Every machine has at least one part that 
takes a special beating. Repeat sales often 
depend on the wear life of this “punished 
part.” 


One of the many activities of Brake 
Shoe’s Research Group is to analyze all 
the kinds of wear that shorten the life of 
such parts—corrosion, heat, erosion, im- 
pact, abrasion — and to find practical 
ways to increase wear resistance. 


The answer may lie in a new alloy. It 
may lie in different heat treatment. Or in 
an entirely different material. It may be 
a combination of factors. 


Can Brake Shoes Research Group help with 
YOUR /enished Put PROBLEM? 











Where success is achieved, it means for 
the customer a better product — and for 
Brake Shoe a new customer. 


The resources of Brake Shoe’s Research 
Group, recently enlarged by the addition 
of an Experimental Foundry, are avail- 
able to manufacturers whose production 
calls for large runs of standardized parts. 








Consider Brake Shoe As a Source 
for Postwar Parts in Volume 


When it is time to solve your “punished part” 
problem, remember Brake Shoe may have a 
contribution to make. You are invited to write to 
R. B. Parker, American Brake Shoe Company, 
230 Park Avenue, New York 17, New York. 

















Brake Shoe 


A parts source that may help you meet postwar competition 













59 PLANTS SERVING INDUSTRY AND TRANSPORTATION 


American Brakeblok Division Detroit, Mich. 
Ramapo Ajex Division New York City 
American Manganese Steel Division Chicago Heights, Ill. 
Brake Shoe and Castings Division New York City 
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ee eee Rochester, N. Y. 


American Forge Division..................... Chicago, il. 
Southern Wheel Division................ New York City 
National Bearing Metals Corp............ St. Louis, Mo. 
Electro-Alloys Company Elyria, Ohio 
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@ Built by 
Sterling 
Motor Truck 

Co., Inc. 


Every part of this truck takes a beating when it goes over rough 
roads and the load shifts to the down side. The bearings are no 
exception, for the heavier the load the greater the strain on moving 
parts—the greater the need for rugged, dependable bearings 
like the EADSF’s on this truck. With every SA0SfF comes a long 
life of day-long, year-long performance—of keeping rotating 
parts functioning smoothly and of transforming miles into minutes 
in the construction of North Atlantic army air bases. Wherever 
there’s an SASF, there’s a bearing job being done right. 5525 


Susi? INDUSTRIES, INC., PHILADELPHIA 34, PA. 
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This Proferall* Cast Crankshaft is 
used by Enterprise Engine and 
Foundry Company in their turbo- 
supercharged 700-1400 HP 
Direct Reversible Diesel DMQ8S 
engines powering Army tugs, 
tankers and cargo vessels. 


x 
oe 
A 
s 
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CAMPBELL, WYANT & CANNON 
Six foundries in four cities: 


Muskegon—Henry Street Plant 
Sanford Street Plant 
C.W.C. Crankshaft 
Corporation. 


South Haven—National Motor Castings Co. 
Lansing —Centrifugal Fusing Co. 
Bettendorf, Ia.—Ordnance Steel Foundry Co. 


INDUSTRY’S LEADING CONTRACT 
FOUNDRY ORGANIZATION 























C.W. C. PROFERALL* CAST CRANKSHAFTS 
PROVIDE UNRESTRICTED DESIGN FREEDOM 


Castings of C.W.C. electric furnace alloyed metal—as opposed 
to products manufactured by other methods—offer startling 
advantages in design, production and performance. In the case 
of crankshafts, for example, the C.W.C. casting method imposes 
no design limitations whatsoever—engineers are unrestricted 
at the very starting point of engine building. 


C.W.C. Proferall* Cast Crankshafts provide also tremendous 
economies in production time and cost. Only the bearing sur- 
faces require machining because of extreme accuracy in 
casting. Cored main bearings and crankpins reduce compen- 
sating counterweights and result in important savings of weight 
in the original as well as the finished casting. Counterweights 
cast integral with the crankshaft minimize machining time. 
Bearing life is greatly lengthened—hardening of bearings is 
unnecessary for long, uninterrupted service. 

Proferall* Cast Crankshafts have a record of successful use 
over a period of the past ten years in engines of all sizes in 
every field—automotive, industrial, railway and marine. 
C.W.C. engineers and metallurgists are ready to consult with 
any interested executive. Write C.W.C. for complete informa- 
tion about Proferall* Cast Crankshafts. 


*PROcess FERrous ALLoy 


Rie 4 ee a Le FOUNDRY CO. 


MUSKEGON, MICHIGAN 
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Hydrogen Copper Brazed, cooled, re- 





This tank track part heated and quenched by Burgess-Norton 
is fabricated by brazing together preci- in one continuous furnace operation. 


sion machined alloy tubing and forgings. 


of the completeness of Burgess-Norton’s facilities for post- 


war production of precision parts which will be available 


to manufacturers when Victory Day draws nearer. 


Tos 
. ©,., 
a. - 


Bure Nom 


\\Nll 
MANUFACTURING COMPANY KOO | A 


40 years in GENEVA, ILLINOIS 


Precision Finishing as performed by 
Burgess-Norton is exemplified by’ the 
production of piston pins with finishes 


as fine as 2 micro inches. 


A Part 3 Never Made Right untess tl ts Falisfactory lo Our Customers 
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Wve ON SMALL PARTS 
FOR PLANES AND CARS 


Pomet Powder Metallurgy offers automotive and aviation 
manufacturers a new source for parts that will eliminate 
production line bottlenecks, save material, man hours and 
money. 


Parts in Seconds instead of Minutes 


One quick stroke of the press and the part is practically 
complete—except for sintering—sometimes coining. While 
Pomet methods cut corners, they give you a good product— 
high density or controlled porosity, hardness, tensile and 
impact strength, ductility or other qualities to order. 


Close Tolerances Held 


Precision manufacturing has always been a Pomet specialty. 
Many parts are produced with tolerances of plus or minus 
001” or even closer. All or most of the usual expensive 
machining is being eliminated. Often Pomet Powder Metal- 
lurgy is your answer for the production of precise, com- 
plicated small parts. 








A Plant Specializing in ““Know-How” 


The Pomet plant was one of the first to begin volume pro- 
duction in the powder metallurgy field. Now, with added 
facilities, and a rich background of experience we can serve 
you better than ever before. We shall be glad to quote on 
blueprints and specifications. Send for literature. 


Don't decide until you see what Pomet can do 


POWDER METALLURGY CORPORATION 


. 
A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-54 Greenpoint Avenue Long Island City, N.Y. 








FROM POWDER 
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‘un (20% in eebous, 
of machining time saved 
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ae i ae cate re ie ia The results obtained in rocker arm production are 
y — typical of how ArmaSteel is improving production of 
“ Characteristics of fot : a salt ieee h 
; various products in many different industries. Here 

ArmaSteel 


are some of the reasons why ArmaSteel is “doing 
Strength comparable to 1035-1050 steel. 
Any specified yield strength up to 90,000 
Ib. per sq. in. consistently obtainable. 


the job” better, cheaper, faster: High resistance to 
fatigue and wear. Wide range of physical properties, 


Selective hardening by localized heating Se r P D . : 

edibei. or <huusiiiien cane ta accurately controlled to suit specific requirements. 
minimum surface hardness of 50 Rock- 
well C. (Tips of rocker arms are hardened 


in lead pots installed in production line, 


High hardenability rating. Machines to surface 
smoothness; polishes to mirror finish. Great rigidity. 


thereby eliminating extra trip to heat- 


weating department end back.) Metal so distributed as to give maximum strength 


Jominy hardenability tests show Arma- 


= 
Behe oll 


N ‘ SAGINAW MALLEABLE IRON 
For Security Tomorrow DIVISION OF GENERAL MOTORS 


Y. 3UY WAR BONDS TODAY Saginaw, Michigan 


and minimum weight. Less metal to be machined 





Steel comparable to low-alloy steels. 


reduces chips, extends tool life, reduces costs. 










eg. U B. Pat. On 
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“CAST FOR A LEADING ROLE IN INDUSTRY 
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+ 
Yew Horizons in assembly line production have been 


brought into focus by the advent of 
CLUTCH HEAD Screws... opening the way to new degrees of speed, safety, 
simplicity, and economy. 


What other screw invites operator confidence and speed with a recess bull’s-eye 
target so wide and so easy to hit? 


What other screw has a straight-walled recess engineered to reduce end pressure 
for a safe effortless drive home? 


What other screw matches the CLUTCH HEAD Lock-On feature which unites screw 
and bit as a unit for free one-handed reaching to hard-to-get-at spots? 


What other driver approaches the economy of the rugged CLUTCH HEAD Type 
“A” Bit for long continuous service and simplified 60-second ‘‘on-the-spot’”’ 
reconditioning to original efficiency? 


In field service too . . . What other recess has the logical design that makes it 
operative with the ordinary type screwdriver: even with a piece of flattened 
steel rod in emergency? And what other than the Type “‘A” Bit makes it 
possible to withdraw screws undamaged and saved by the Lock-On for re-use? 


That you may personally age assortment of CLUTCH 
examine and test these ex- HEAD Screws and sample 
clusive features, United in- Type “A” Bit; also fully 
vites you to send for pack- illustrated Brochure. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 

















HYDRAULIC §=pp gee 
PRESSES... 


OF EVERY TYPE ! 





"005 























(Above) 800 Ton Wall Board Press 
with Platen Size of 91” x 13'10”’. 





— Ton Hydraulic Forging and Forming Press. 
The presses shown on this page are but a 
few of the many types which we manu- 
facture. Whether your requirements call 
for forging, flanging or forcing... bend- 
ing, joggling, molding or straightening... 
Wood engineers can help you solve your 
press problems. 


R. D. WOUD Go. 


PHILADELPHIA’ PENNSYLVANIA 











(Above) Double-ended 
Pipe Bending Press 

of 62'2—125 Ton 
Capacity. 


* 


Joggling Press of 
350 Ton Capacity. 
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UDYLITE’S AUTOMATIC ROTARY 
CONVEYOR WITH THE UDYLITE 
‘SEML-AUTOMATIC PLATING MACHINE 


If your metal finishing requirements call for exacting process and production 
control. If you could use the many advantages of a full automatic machine, 
at a fraction of the cost of such a machine, then you will want to investigate 
the above combination developed by Udylite’s engineers. 

















The first cost of this set-up is amazingly economical. Their flexibility in convert- 
ing from one use to another is new to the field. The clean and rinse cycle may 
be changed without altering plating time and one Udylite Automatic Rotary 
Conveyor, operating a clean and dry cycle, can serve a number of plating 
semi-automatics, each plating a different type of part. 










It sounds too good to be true but it’s a fact. We will be glad to discuss it with you. 


1651 E. Grand Blvd., Detroit 11, Mich. 


Chicago 12 Long Island City 1, N. Y. Cleveland 3 
1943 Walnut Street 11-16 44th Drive 4408 Carnegie Ave. 
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THEY HELP SPELL 


Under these curtains of smoke, beach 
heads are established, battle lines move 
forward, and the United Nations forces 
roll on to keep appointments in Rome, 
Berlin and Tokyo. Statistically, enemy 
fire effectiveness can be reduced as much 
as 85 per cent by these smoke machines. 
Engineers who designed them specified 
Auto-Lite cables, relays, and starting, 
lighting and ignition units. 


Here’s proof again that Auto-Lite gets 


the call when dependability is a must for 
electrical automotive units and complete 
electrical systems on jeeps and half-tracs, 
on crash boats and trucks, on fighter 
planes and tanks. 


By building ever greater dependability 
into these parts and products, Auto-Lite 
is helping our Armed Forces spell ‘“‘Cur- 
tains for the Axis.”’ ute 


THE ELECTRIC AUTO-LITE COMPANY (sonos) 
SARNIA, ONTARIO TOLEDO, 1, OHIO 


























in all its 26 great manufacturing divisions, Auto-Lite is producing a long list of items for America’s Armed Forces on land, sea and in the air 
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SOUTH BEND LATHES 


FOR CLOSE TOLERANCES 
AND SMOOTH FINISH 














To meet war production demands, close tolerances racy, and rigid construction of these lathes enable 


and smooth finishes must be maintained without sac- them to hold the tolerances and produce the finish 
rificing output. Machine tools must have the accura- that is required. 


cy, speed, and rigidity required for the efficient 


© South Bend Lathes are made in both Toolroom and 
machining of exacting work. 


Engine Lathe types with 9”, 10”, 13”, 1432”, and 16” 
These are the kinds of jobs for which South Bend swings, which cover a wide range of ical. Also pre- 
Lathes are designed. The smooth operation, wide cision turret lathes. Write for a copy of Catalog 
range of spindle speeds, power, dependable accu- 100-C in which they are all described. 


SOUTH BEND LATHE WORKS 


~ Lathe Builders for 37 Years South Bend 22, Indiana 





BEND 








Specifications 


Swing over bed . . 10%” 





Spindle bore . . . . 1%” 
Maximum collet capacity . 1” 
Thread cutting feeds (48) 
4 to 224 per in. 
Spindle speeds (12) 
50 to 1357 r.p.m. 


Power longitudinal and 
cross feeds 


* 
BUY WAR BONDS 


* 
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10” SOUTH BEND 
LATHE 


“HOW TO RUN 
A LATHE” 
A helpful handbook 


on operation and care 
of engine lathes. 
Contains 128 pages, 
oan A es 

5%” x 8". Price 25c. 
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ACCURATE 





Kemoré COnrrot 





in a simple, easily-applied SINGLE TUBE system 






, 60,000 
RS 


dability of this 


and depen" hydraulic 


single “tube, 
system: 


solve their remote control problems: 


SIMPLE APPLICATION, 

FLEXIBLE INSTALLATION 
A SINGLE TUBE — easily bent ‘to fit installa- 
tion requirements — eliminates design problems 
usually encountered with mechanical linkages 
and other control systems. Just bend the tube 
around obstacles. Forget pulleys, bellcranks, etc. 


ACCURATE AND SELF-CONTAINED 


Accurate to a fraction of a degree through 55° 
motion. Instant control, without backlash. You 
get positive and reliable action without the need 
of auxiliary power. Vibration proof. Means is 
provided for periodic temperature compensa- 
tion. Capacity 400 inch-pounds in one direction 
and 100 inch-pounds on the return. 


Fill out and mail 
the coupon for 





Here’s what the Sperry EXACTOR offers Design Engineers who 


are looking for an accurate, time-saving, and effective device to 


EASY TO MAINTAIN 
AND SERVICE 


Occasional checking of oil level 
is the maximum maintenance 
generally required over the 
500,000 cycle life of the control. 


ENGINEERING SERVICE 


Sperry Engineers offer you their 
experience and data gained over 
10 years of EXACTOR research 
on thousands of applications to 
Aircraft, Marine and Industrial 
equipment. 


THE SPERRY EXACTOR 


HYDRAULIC REMOTE CONTROL 
Saves engineering effort, installation time and material 



















[7 ~~ = USE THIS COUPON FOR PROMPT REPLY = == === =r] 
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further information. 1 SPERRY PRODUCTS, INC. 
No obligation. by rimetnns Fear opeery 
{ Gentlemen: : 
I Please mail me, without obligation, literature on the Sperry, 
} EXACTOR Hydraulic Control. 
SPERRY } EME ec os a eh TITLE 
PRODUCTS I COMPANY |... 2 es SS 
inc. 

1 ADDRESS. ieaaote se 
bocry CRM TT 
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USERS AGREE= 


*“SIMPLEST ... EASIEST 


ustration shows rang 
Beduction sizes of 
e Bellows Seal 


TO INSTALL!” 


Beles ESA 


Standard Equipment in Coolant Pumps on Jeeps—Tanks—Trucks— Aircraft 


Millions of JOHN CRANE Bellows Seals are 
serving the nation in Jeep, Tank, Aircraft and 
Automotive Coolant 
Pumps. 

This Seal is simple 
in design; consists of 
a Flexible Synthetic 
Rubber Bellows and 
a Helical Spring as- 
sembled as a unif. 
The Seal and a Wear- 
ing Washer revolve 
with the pump im- 
peller—the Washer 


Seal and Washer in Operating 
Position (Under Load). 


CRANE PACKING COMPANY 


BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS 
ANGELES, NEW ORLEANS, NEW YORK, PHILADELPHIA, PITTSBURGH, SAN FRANCISCO, 


ST. LOUIS, TULSA 
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takes the wear. The Bellows flexes easily to 
adjust for wear, and the Spring always 
provides proper sealing pressure. 

The Assembled Unit can’t be putin wrong, 
for the two ends are identical—either end 
is ‘‘right’’. It seals on the end flanges, not 
on the shaft, and slides on freely. Available 
in sizes for 5/16" to 114" shafts. 


(The John Crane Bellows Seal is not designed to 
replace conventional grease retainers or oil seals.) 


Send for Illustrated Bulletin. Our Engi- 
neering Department will be glad to co- 
operate in making proper adaptations to 
your equipment. 


1818 CUYLER AVE. - CHICAGO 13, ILL. 





CRANE PACKING CO., LTD., Hamilton, Ontario, Canada 
Branches: Montteal, Toronto, Vancouver 
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Made in 1/16", 5/64", and 3/32" sizes 


T’S especially designed for AC or DC 
welding of light gauge chrome-moly 
‘and similar steels used in aircraft con- 
struction. Made to a completely new for- 
mula, the Airco No. 90-A Shielded Arc 
Electrode provides these four notable im- 
provements: 


1. Better appearance of deposit 
2. Stronger arc action 
3. Reduced arc interference 


4. Ability to work at higher currents 
without deterioration of coating at 
stub end. 


And that’s not all! This electrode is 
available in all three popular aircraft 


welding sizes—;;", 2”, and ¥;" di- 


ameters, 9’’, 12’’ and 12” lengths respect- 
ively. It is used with AC and is also satis- 
factory for DC operation, straight or re- 
versed polarity. 

Test specimens welded with Airco No. 
90-A show tensile strengths of 80,000 to 
90,000 psi. It meets the requirements of 
U. S. Army Air Corps Specification 
10286B, and conforms to A.W.S. and 
A.S.T.M. Specifications for Classification 
E 6013. . 

For complete details on the Airco No. 
90-A, call or write any Air Reduction office. 
Or mail the coupon for prices and data 
on Airco’s complete line of AC and DC 
electrodes. 


* BUY UNITED STATES WAR BONDS * 





Arr REDUCTION 


General Offices: 60 East 42nd Street, New York 17, N. Y. 


In Texas: Magnolia Airco Gas Products Co. 


General Offices: Houston 1, Tex. 


Offices in all Principal Cities 





£ 


Reduction 
Sales Co. 
60 E. 42nd St., 
New York 17, N.Y. 


Please forward by re- 
turn mail copies of — 


{_] Airco Electrode Price List 
[_] Electrode Consumption 
Calculator 
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MAY BE AN IDEA HERE FOR YOU 


- WRITE TODAY 








ON 
CORPORAT! 
ANDOV ER motor yorK 


ELMIR 


ex POSTWAR PLANNING is on the minds of all alert business 

one weighs 81 Ibs. executives today ... they are on the lookout for new products and 

. The complete Andover new ideas that will help them increase the efficiency of their business 
Uxiliary Power Plant consists in the competitive field. 


of a two-cylinder air-cooled 10 : i i i 
LP cattedseliath.s-coh One of the most revolutionary developments in the combustion engine 


generator supplying a continu- field is the Andover Auxiliary Power Unit oec® lightweight, portable 
ous power output of 5 K. W. unit that will be used by many industries to economically operate equip- 
with a peak load of 7 K. W. ment formerly motivated by bulky, heavy-to-transport apparatuses or 
Its complete weight with gener- by stored energy devices that easily “run-down”. 


ator and adapter is onl ’ i i 
Ses amaprr meaty 116 Be Used separately to supply horsepower or with a generator to furnish 


electric energy, the Andover Auxiliary Power Unit is so compactly 
designed and lightweight that its energy output is many times greater 
per pound of weight than has been available to industries heretofore. 


The booklet, “Andover Auxiliary Power’’, gives complete information 
on this unit... its vital role in war today, technical engineering data 
and ways it can serve you in postwar. Write for your copy today, 
no obligation. 





— 


ANDOVER MOTORS CORPORATION ¢ ELMIRA, N. Y. 


WHOLLY-OWNED SUBSIDIARY OF ANDOVER KENT AVIATION CORPORATION j 
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It’s more than 
a New catalog... 
it gives valuable 
information about 


FELT 


.-- Send for it today! ; 


The new Felters Catalog gives you the funda- 
mentals of felt functions... tells about the 
different grades and properties of felt . . . the de- 
sign properties of felt... the acoustical and in- 
sulating qualities of felt... and a lot more im- 
portant information. It is a ready reference... 


an easily understood “*‘ short course’’ in the various 


uses and applications of felt. gos 
\ “a 
\ ZZ 





fs 
f 
# 
% iy 
Ny 
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3 


r " 
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We shall be glad to send you your copy of this 
new catalog by return mail . . . and, also, if you 
wish, put your name on the list of those who re- 
ceive Felters Engineering Bulletins. These bulle- 
tins periodically supply specific or timely data 
about Felters Felt in a way that may well help 
you in your work. 

There is no obligation—just drop us a line 


today, and we'll get a copy off to you. 


rue Felters Company 


210-R SOUTH STREET eo 


Offices: New York, Philadelphia, Chicago, Detroit 


BOSTON, MASSACHUSETTS 


- Sales Representatives: Dallas, Los Angeles, Nashville, St. Louis, St. Paul 


Mills: Johnson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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_ WHEN 


YOU CHECK UP ON YOUR 


PLANT’S 


PAY-ROLL SAVINGS PLAN FIGURES! 


Thin days, things change with astonishing speed. 


The Pay-Roll Savings Plan set-up that appeared to be 
an outstanding job a short time ago, may be less than 


satisfactory today. 


How about checking up on the situation in your plant? 
Checking up to see if everybody is playing his, or her, 
part to the full measure of his, or her, ability. Checking 
up to see if ‘multiple-salary-families’ are setting cor- 


respondingly multiple-savings records. 


A number of other groups may need attention. For 
example, workers who have come in since your plant's 
last concerted bond effort. Or, those who have been 
advanced in position and pay, but who may not have 


advanced their bond buying accordingly. Or even 


those few who have never taken part in the plan at 
all. A little planned selling may step contributions up 


materially. 


But your job isn't finished, even when you've jacked 
participation in your Pay-Roll Savings Plan up to the 
very top. You've still got a job before you—and a big 
one! It's the task of educating your workers to the 
necessity of not only buying bonds, but of holding them. 
Of teaching your people that a bond sold before full 
maturity is a bond robbed of its chance to return its 


full value to its owner—or to his country! 


So won't you start checking ... and teaching ... 


today? 


War Bonds To Have And To Hold! 


The Treasury Department acknowledges with appreciation 
the publication of this message 





This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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IK PROTECTS 


The tough, resilient, coiled 

rawhide faces of C/R 
Hammers and Mallets strike 
effective blows without battering 
or marring... protects finished 
surfaces, machines delicate insula- 
tion and parts. Speed die-setting, 
assembly, no fatiguing re-coil, 
Reduce breakage and spoilage. 
Sizes and weights for every need. 
C/RH s have per t malleable iron 
heads which take replaceable insert faces of 
coiled mechanical rawhide. 
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N AVE., CHICAGO. ILLINOIS. 




















Reconversion— 
A Physical Problem 


(Continued from page 17) 


ance to do it, we couldn’t afford to do 
the same thing with the Government 
machines as we did with our own, be- 
cause 
along and say: 

“According to this contract you were 
going to take these machines and take 
care of them, 
excepted, and here you have put them 
in a field and they are deteriorating.” 
There would likely be a_ charge 
ugainst us. 

When we went into the war busi- 
ness we were eventually able to con- 
vert about 87 per cent of our machines 
to war work. Those stored outside 
were special-purpose machines. that 
weren’t readily adaptable to war work. 
We have looked over the Government 
machinery we have in our own and De- 
fense Plant Corp. plants, and of the 
20,903 machines, we see where we could 
make immediate peacetime use, if we 
could get possession of and title to 
them, of possibly 2000 machines. 

I should think that a great many 
of the other machines would have to be 
scrapped. As an illustration, the long 
lathes that we use for making Bofors 
guns are very special-purpose lathes. 
There was nothing of that sort in ex- 
istence when the war came on. They 
had to be built for the purpose of mak- 
ing, boring out and rifling the gun bar- 
rels. I can’t imagine that there is go- 
ing to be any use for special-purpose 
lathes of that kind after the war that 
will begin to take up the number which 
will become available when we and 
others discontinue the manufacture of 
these large cannon. 

We made an estimate recently of the 
weight, just the sheer weight, of raw 
material in Chrysler Corp. plants. We 
estimated that there is about 75,000 
tons of it and the amount of it that 
would be adaptable to the making of 
automobiles is negligible. I think it 
will be quite a shock to many people 
to find out how little some of this 
special-purpose machinery and some of 
the special materials that are around 
the country today are going to be worth 
for civilian use in the immediate post- 
war period. 

To date we have been unable to find 
out whether the Government really 
wants to sell this machinery or not, 
and at what price they would be dis- 
posed to sell it. There is some regu- 
lation out that requires that when a 
representative of the Services au- 
thorizes the sale of a piece of Govern- 
ment equipment, he has to sign a cer- 
tificate that the war effort will not be 
impeded and may be helped by this 
sale. That is a pretty big commitment 
for anybody to sign. The result is that 
there is very little business of that 
kind being done. We-haven’t been able 
to make any arrangements ourselves to 
assure that we can get certain items 


some property officer would come 


reasonable wear and tear | | 


of Government equipment that we know | 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIE 





PRECISION PARTS 





Hardened for 
the Tough Grind 





Pilots, today, go through a hardening-up 
process before being turned loose to grind 
out dangerous bombing missions. The deli- 
cate metal parts in a plane are worked up 
in much the same manner. 

Take this accurate little shaft that Ace 
turns out by the thousands. The worm- 
threads and diameters are first rough- 
ground. Next, it goes through a nitriding 
process to give its surfaces extreme hard- 
ness. 


Then the worm and diameters are 


finish-ground to very close tolerances, 


maintaining concentricity and extreme 
surface hardness. 

Here, under one roof, Ace offers manu- 
facturers today the most modern equip- 
ment and the engineering ingenuity to put 
it to practical use. If you have need for 
small parts and assemblies calling for 


stamping, machining, heat-treating, or 
grinding, it will pay you to consult us. 
Send blueprints, samples, or sketches for 


quotation. 


CENTERLESS 





GRINDING. 

The Ace battery of modern centerless 
grinders offers economies in the production 
of straight pins, tapered pins, and small- 
shouldered parts. Equipped to accommo- 
date bar-stock or tubing up to 20’ lengths 
and diameters from .030” to 6”. Capacity 


available for your needs today. 





r * 
"40, KS 


ACE MANUFACTURING CORPORATION 
for Precision Parts 





1241 E. ERIE AVE., PHILADELPHIA 24, PA. 








JENKINS Capless TIRE VALVES Save Rubber 
by insuring a positive leak-proof air seal! 


Car owners know the one best way 


to keep present tires rolling longer is 
to keep them properly inflated. 


The Jenkins Capless Tire Valve is 
scientifically engineered to meet this 
vital need of millions. A simple, plug- 
type seat unfailingly seals air in the 
tube without a cap. \t has no 
removable core to work loose and let 
air escape. And it is a truly flexible 
valve... it has no long rubber-coated 
metal shank to rip the tube in case of 


a flat. 


There’s no gamble about the radi- 
cally different Jenkins Tire Valve. It 
has been proved in actual service on 
millions of tubes, and has won the un- 
stinted praise of tire and automotive 
engineers, service experts and car 
owners. 

Anyone who makes, sells or services 
tubes should know the complete story 
of this remarkable advance in tire 
valve design. Write Jenkins Bros., 
Rubber Division, 80 White Street, 
New York 13, N. Y. 














World’s Only Valve 
with all these features 


1. Non-removable Valve Head ...no 
cap to lose. 2. Standard Size Tip... 
all types of air chucks, threaded or not, 
will fit it. 3. Short Brass Insert pro- 
tects spring and plug...does not im- 
pair flexibility. 4. Stainless Steel 
Spring resists corrosion ... insures per- 
manent seal. 5. Nickel Plated Plug. 
Smooth, rust-proof, self-cleaning. 
6. Rubber Seat insures positive seal 
with plug. 7. Truly Flexible Stem pro- 
































Every Jenkins Capless Tire Valve is guaranteed Air-Tight 


tects tube in case of a flat by receding 
for the life of the tube to which it is originally attached. 


through rim hole. 


JENKINS Cex? MIRE V7: 


SEALS AIR IN rit 4 SEALS DIRT OUT 


even Brey MADE BY Se ) ey eee 


GUARANTEED! 





JENKINS BROS. FAMOUS JENKINS VALVES 
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This book makes 
generally available for 
the first time a complete sys- 
tem of analytic techniques devel- 
oped at North American Aviation, 
Inc., and found highly 
successful as the basis for the en- 


already 


gineering, lofting and tooling of 
aircraft. 


These techniques are equally valuable for 
preliminary design and for the estab 
lishment of specifications for actual pro 
duction. Highly | e, they « na 
production discrepancies and other on 
stencies | t x 

anufacti and pe 
mn the § i 
wid v 


With a unique set of tables for 
great economy of time and effort 
By special permission of the Monroe Calcu- 
lating Machine Co., a $6 set of 8-place tables 
of all natural and trig. functions, with inter- 
polation to 10 places, is included in this book. 


This é k will help 7) lve many design and 
production problems, Get your copies today. 

freee nen cen nnn nnn e nen nnenscnnnnn: 
The Macmillan Co., 60 5th Ave., N. Y. 11 
Please send me copies of 


LIMING: Practical Analytic Geometry 
with Applications to Aircraft $4.50. 
[) Payment enclosed. [) Please bill me. 


Signed................. 


— 


Address 
(Give postal zone no. Wy you » hove one) | 
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we will want when we get back into 
peacetime operation. 

The important thing when the war 
is over is going to be to get this Gov- 
ernment material and this Government 
equipment out of our plants and to 
have settlements made that are final. 
The liabilities imposed on the part of 
the industry, compared with its capi- 
tal and resources, are such that uncer- 
tainties along that line are going to be 
very troublesome indeed. I can illus- 
trate in the case of the Chrysler Corp. 
Today we have about $150 million of 
inventory, raw material and work-in- 
process on war orders in our plants. 
We have a contingent purchase liabil- 
ity for supplies for which we have con- 
tracted and materials to carry on our 
war work of about $500 million. 
Chrysler corporation’s capital, its en- 
tire net worth, is only $177 million. So, 
notwithstanding the fact that we con- 
sider ourselves well-financed to meet 
the ordinary problems of business, 
when it comes to disassociating our- 
selves with war business that has with- 
in $30 million of our total capital tied 
up in inventory alone, and a liquida- 
tion of a $500 million purchase commit- 
ment liability besides, you can appre- 
ciate that it is a matter of considerable 


| concern. 


This article by Mr. Hutchinson com- 


| prises excerpts from statements made 


March 28 by him before the House 
Committee on Postwar Economic Pol- 
icy and Planning. Current develop- 
ments for reconversion of the automo- 
bile industry to the manufacture of 
passenger cars will be found in the ar- 
ticle on page 52 of this issue. It pre- 
sents the outcome of the meeting of rep- 
resentatives of the passenger car com- 
panies and War Production Board on 
April 17 in Washington, during which 
various phases of the reconversion 
problem were discussed by them. 


M.E.W.A. Regional 


Conference in New York 
(Continued from page 29) 


sented by B. F. Stevens of Van-Auken- 
Ragland, Inc., who stated that the im- 
portance of the automotive wholesaler 
in the war and post-war periods would 
be emphasized in the advertisements. 

Attendance at the New York Re- 
gional Conference exceeded that of the 


previous year as did the number of 
manufacturers represented. At the 
New York Conference 133 manufac- 


turers had booths, an increase of 55 
over 1943. At the Chicago Conference 
177 manufacturers are planning to have 
booths, while only 80 used booths last 
year. At the 1944 New York Conference 
30 manufacturers were unable to get 
accommodations, while 20 were unable 
to obtain booths at the Chicago Con- 
ference. 





BUY SECURITY 
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ATER 


WILL BE AN 
URGENT POSTWAR NEED 


Maybe it is entirely too early to order your 
postwar Water System. Maybe you can't 
even determine the amount of water you 
may need. But you do know that you are 
going to be pretty “hard boiled” about 
such things as long-life quality—top flight 
efficiency—and extra low operation cost. ° 





Summing it up, you are going to de- 
mand the very features that have made 
Layne Water Systems world famous. But 
you are not going to buy on reputation 
alone. You are going to ask for a lot of 
bed-rock facts and figures. You will want 
to know exactly what you are getting for 
your dollars. 


Fortunately, you are going to be the very 
kind of prospect that Layne likes to meet— 
the kind of buyer that will understand and 
fully appreciate the incomparably fine fea- 
tures found only in Layne Turbine Pumps 
and Water Systems. You are going to be 
a dandy postwar customer, and like hun- 
dreds of other “look before you leap" buy- 
ers, you are going to be a 100 percent 
satisfied Layne customer. 


For literature and further facts, address 


Layne & Bowler, Inc., General Offices, Mem- 
phis (8), Tenn. 


AFFILIATED COMPANIES: Layne "Arkansas Ce 


Stuttgart, Ark. * Layne-Atlantic Norfolk 
fa. * Layne-Ce ntre ul Co Me mstidi Tenn ed 
Layne-Northern Cc Mishawaka Ind * Layne 
Louisiana Co L. ake Charlies, La. * Louisiana 
Well Co Monroe. La * Layne-New York Co 
New York City * Layne-Northwest Co Mil 
waukee wi * Layne-Ohio Co < olumbus Ohio 
* Layne-Texas Co., Houston, Texas * Layne 
We pv jg Bo Kansas City, Mo. * Layne-Weste 
Co. of Minnesota, Minne apolis Minn. * aterm 


tional Water Supply Ltd., London, Ontario, Canada 


Hp [svvE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 





BUILDERS OF WELL WATER SYSTEMS’ 


FOR INDUSTRIES AND MUNICIPALITIES 
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PORTER 
-CABLE 


et 


4 Wet-Belt 


) Surfacing 





un't 
you 


Get the Facts! 
Send for this 


FREE BOOKLET... 


With Wet-Belt Surfacing solid areas, flanges, bosses, in- 
terrupted sections, can be surfaced with one application 
to the belt—freehand or with simple jigs—eliminating the 
distortion that often results from clamping. Effective cool- 
ants do away with frictional heat, distortion, cracking, 
discoloring, flow. 


Wet-Belt Surfacing is faster—5 to 25 times faster—than 
previous methods. Enthusiastic shop men report notable 
savings in time, in fewer rejects, in increased output. And 
not the least of these savings is the fact that Wet-Belt 
Surfacing, from the start, permits semi-skilled operators to 
turn out close-limit work, thus releasing skilled men for 
other operations. 





Porter-Cable Wet-Belt Surfacers everywhere are cut- 
ting production schedules, simplifying operations, reduc- 
ing investment in machines, jigs, fixtures, and turning out 
the work faster, at less cost, and WITH SUPERIOR 
FINISH. Get the facts! Send today for our new booklet! 


PORTER-CABLE MACHINE CO. 
1645-5 N. Salina St., Syracuse 8, N. Y. 


Porter-Cable Machine Co. 
1645-5 N. Salina St., Syracuse 8, N. Y. 


Please send me free booklet "A New Precision Finishing 


Method." 
ee rer err rrr rrr rr rrrrrr  f) ) 
J, MPT ETEETET or ek Position... .cccccccece 


DOOR once ccccce cecbdinecstoah 0b snebaebeactékeges nes 0a 
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for more 
than 23 years, 
the Mercury Mark 
has stood for pre- 
cision and skill in 
craftsmanship, plus 
a sixth sense which 
can be acquired only 
through experience 
...the know how to 


do a job right... 


aluminum fuel and oil 
tanks @ ailerons, fins, 


rudders and similar 


surfaces @ aircraft parts 
and accessories. 











Flash Weld Proof-Loaders 


(Continued from page 35) 


The pressure reading, as well as the 
proper position of the air jack, may 
be determined from a table of load set- 
tings for the particular.tube to be 
tested. 

The air jack is moved to its proper 
position and the air valve is turned to 
the “on” position. The tube is revolved 
through two revolutions, and the air 


pressure is turned off. The tube is re- 


moved from the chuck and the proce- 
dure is repeated for the other end of 
the tube. 

On %-in. tubing, of a total of 20,000 
welds tested, only 50, or 0.25 per cent, 
failed. On %-in. and 1-in. tubing, 
of a total of 10,000 welds tested, only 
53, or 0.03 per cent, failed. The figures 
were obtained directly from the opera- 
tors of the proof-loading machines, and 
must be considered to be approxima- 
tions, as no written records were kept. 
The values given are believed to be 


| conservative estimates in all cases. 


The failures reported for %-in. tub- 
ing seem to occur in batches rather than 
indiscriminately. For example, no 
failures occurred in the proof-loading 
of the last 6000 welds, whereas previous 
to that time, 


several failures were 
noted in a batch of 20 pieces. This 


points to the possibility of some mal- 
adjustment of the flash welder, which 
was then corrected. 

It is apparent that since the percent- 


age of failures occurring is very small, | 


the resistance welds possess excellent 
strength characteristics. It is neces- 
sary, however, to proof-load the welds, 
to eliminate the very few which are de- 


| fective, and this is adequately accom- 


plished by the two proof loaders in use. 


Appendix 


Calculation of the required bending 


moments for the various sizes of tubing 
is based on the following formula, 
which can be found in any standard 


reference book on the strength of ma- ” 


terials: 


s ] 
M = seni ee 1) 


ce 


where M is the bending moment to be | 


applied, lb-in.; 
s, the unit stress in the outermost 
fibre, psi; 
I, the area moment of inertia of 
the section, in.*; 
c, the distance from the neutral 
axis to the outermost fibre, in. 

The stress s is already known, I may 
be calculated, and ¢ is known; there- 
fore, the equation may be solved for 
the desired bending moment. To illus- 
trate the method, the following nu- 
merical example is givén: 

A 1-in. by 0.058-in. flash-welded tube 
of X4130 steel is to be proof-loaded to 
a stress equal to 75 per cent of the yield 
stress of the parent metal. The yield 
stress of X1430 steel is given as 75,000 


is 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


psi. Seventy-five per cent of 75,000 
is 52,500 psi. The moment of inertia 
of a tube cross section is 


(D‘, — 14.) 
64 


where D, is the outside, and D, the in- 


side diameter of the tube, both in 
inches. Substituting, 
— . ; 
[| = - (14 — 0.8844) = 0.0191 in‘, 


64 


The distance ¢ in equation (1) in the 
case of a tube is the outside radius, 
and in the present example it is equal to 
0.5 in. Therefore, solving for M, 


s | 52,500 0.0191 


M = = 
c 0.5 


= 2000 Ib-in 


For other sizes of tubing and for dif- 
ferent materials similar calculations are 
made. Many combinations of loads and 
lever-arm lengths may be used to give 
the desired bending moment. In mak- 
ing up the “Tables of Load Settings,” 
attention was paid to the length of rod 
available, and the number of different 
lengths of lever arm was held down to 
a minimum. 





DO YOU USE WIRE CLOTH 


TRAINERS? 























































Michigan Wire Cloth Company 
can assist you in the development 
of the proper strainer design. 


Complete manufacturing facilities 
for drawing the wire * weaving the 
cloth « and fabricating the as- 
sembly . . all by one organization. 





Send Michigan Your Inquiries 


Established 1860 


MICHIGAN 


WIRE CLOTH CO, 


2100 HOWARD e 





DETROIT 18 
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Engine Blocks and Cylinder Sleeves 
Precision Bored Before Honing 


Accurately bored holes are a ‘“‘must’’ if 
internal honing is to be done success- 
fully. The MOLINE No. 116FB Pre- 
cision Boring Machine with its easily 
adjustable hydraulic feed, electric push 
button control of the automatic feed 
cycle, and spindles mounted in super- 
precision bearings, together with a 
Moline Automatic Retracting Single- 
Point Boring Head on each spindle, 
produces holes of extreme accuracy at 
production rates 


Jigs and fixtures having manual or auto- 
matic push-button controlled hydraulic 
clamping can be furnished on these ma- 
chines for engine blocks, cylinder blocks, 
cylinder sleeves, or other similar work 
to suit your requirements. 


Moline precision boring machines em- 
body the knowledge and _ experience 
gained through more than 40 years of 
specialization in the design and building 
of multiple spindle production machines. 


Ask us about your boring, honing, drill- 
ing or tapping requirements 


Designers and builders of special pro- 
duction machinery since 1901. ‘Hole 
Hog” drilling, boring, honing and tapping 
machines. 











25% LONGER SUSTAINED 
ACCURACY...CUTS 14 FASTER! 
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FOUR-SIDED SAW-FRAME 
ASSURES SMOOTH OPERA 














































NEW FEATURES OF THE 
PEERLESS HYDRA-CUT... 


[ncteased sustained accuracy, smoothness 

and speed! Greater rigidity! . Cooler 
operation! Vernier adjustment of feed 
pressure! These and other new features of 
the Peerless Hydra-Cut will help in your 
present production and your postwar 
planning. Full automatic hydraulic con- 
trol with quick convertibility by adding self- 
contained conveyor, and length gauge. 
Four-Sided Saw-Frame is fitted with 
double-feed cylinders. The coupon will 
bring you the good news. Mail it now. 


PEERLESS MACHINE COMPANY 
1600 JUNCTION AVENUE «+ RACINE, WISCONSIN 
Builders of Fine Tools for Thirty Years — Acro-Matic Grinders 
... Hydraulic Pumps... Blades... Coolant... Special Machinery. 


a A a OR OU eo Se ee 
EERLESS MACHINE CO., Dept. AA-544, Racine, Wis. 
(C0 Mailcatatog on Hydra-Cut Saw for High Production Cutti 
CO Mailcatalog covering Vertical type used for Die Block Wor 
CO Mail catalog on Mechanical type Saw for production cutting 
CO Mail catalog on general utility and maintenance Saws 
Company _ , ee Se ea 
Individual a ee Pe ee 
Street — aS 


City, State 
=—_ ew ew eT ST ET SE eee ee ee 
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as far as the eye can see... 


through the light haze of this gigantic welding depart- 
ment extend triple rows of C-F Positioners. From this 
almost endless production line (the photograph is taken 
from the half-way point) each day come heretofore un- 
heard of numbers of the most modern weapons—each a 
complex fabrication with all seams, joints and unions 
strongly and smoothly welded “downhand”. 


There are no handling problems or delays, for on C-F 
Positioners each welder positions his weldment for suc- 
ceeding welds with a pushbutton control—can rotate it 
at any desired speed (360°) or tilt it to any angle up 
to 135° beyond horizontal. 


Write for Bulletin WP-22 
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AUTOMOTIVE and AVIATION 


ENGINE COOLING RADIATORS 


OilL COOLERS 


THE G&O MANUFACTURING CO. 
CONNECTICUT 


NEW HAVEN 
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CULLEN-FRIESTEDT 
COMPANY 


1322 S. KILBOURN AVE. 
CHICAGO 23, ILL 





erence gue nny, 
RTHO-HELIX 


CONTROLLED DIRECTION OF FORCE 


SPRINGS 
iS 


O 





@ ORTHO-Helix Springs have set new standurds 
of excellence in accurately controlling the 
direction of force. Ortho-Helix Springs seot 
valves evenly and eliminate uneven wear on valve 
guides and valve stems. A demonstration test 
with a Helixometer will prove their extra value. 


Your inquiry is invited. 


American Coil Spring Co. 
MUSKEGON, 





General Plan of 

General Motors 

for Reconversion 
(Continued from page 23) 


product development and the proper 
planning and execution of mass produc- 
tion generally understood. This is par- 
ticularly true of the automobile indus- 
try, whose plants and organizations 
have been disarranged to a greater de- 
gree in connection with war production 
than is the case in any other industry, 
and where all developments of commer- 
cial products has been suspended in the 
interests of war product development. 

“Nevertheless, the production of con- 
sumer goods like automobiles and 
household appliances are the ones that 
must be put into big volume produc- 
tion promptly to establish the economy 
of the country at a high level. They 
are the ones that use large quantities 
of raw materials, and create a high 
level of employment in manufacture, 
transportation, distribution and_ ser- 
vice.” 


Boeing Establishes Record 


During 1943 the Seattle plant of 
Boeing Aircraft Co. produced an aver- 
age of 3.23 pounds of airframe per 
square foot of factory floor area per 
month, as compared with 2.5 pounds for 
the next highest manufacturer irre- 
spective of type plane sabres 
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Cretan 
Killer 


All Types of Extruded and 
Molded Rubber Products 
Manufactured to Your 
Specifications. 


A wide variety of stocks available... 
facilities for quantity production in 
es a 


SipN DARD 
CZ, \nc. 


1306 AST GAGE AVENUE * LOS ANGELES 1, CALIFORNIA 





RUBYFLUID Flux Makes 
SOLDERING 


an Easier, Faster Job 


Rubyfluid Flux eliminates many of the usual 
fuss, bother and failures. It makes soldering 
easier and faster. There are no harmful or 
disagreeable fumes. It conditions the metals 
for solder to flow smoothly, with a bite that 
assures a strong and enduring connection. 
Meets exacting government specifications. In 
liquid or paste form, to suit your preference. 


Stainless steel is successfully soldered by 
using Ruby's Stainless Steel Flux. Per- 
fected for this metal, it is used and 
recommended by Stainless Steel producers. 
No discoloration, and no special equip- 
ment or excessive heat required. 






Ask Your Supplier, 
or write 


RUBY CHEMICAL CO. 


67 McDowell St. 


TAR WEAN 
SO WK 




















Columbus, Ohio 
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Users of “Chicago Screw” products know that they 
can depend upon the fit, stamina, and performance of 
these accurately made parts. 


These are the little things that mean so much. With- 
in our own plant, quality and accuracy are rigidly con- 
trolled throughout every step from rough stock to 
finished material. Tests and checks start in our modern 
metallurgical laboratory, and extend throughout all 
secondary operations such as slotting, milling, drilling, 
broaching, hardening, grinding, thread grinding, 
thread milling, etc. ... Ouf customers find actual per- 
formance exceeds the claims ad- 
fm, vanced for “Chicago Screw” 
HardenedandGround Products. 





THE CHICAGO SCREW Co. 


ESTABLISHED 18 


1026 So. HOMAN AVENUE 


CHICAGO, ILL. 
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proposals. 


Here are a few of the 
Blakeslee engineered-for-you metal 
parts washing and degreasing machines 
that are speeding up painting, assembly, 
plating, finishing and inspection operations in 
plants throughout the country. Let us show you 
how Blakeslee equipment will do a thorough job of 
removing oil, chips and drawing compound from all 
metal parts in your plant so that big gains can be made 
in your production schedules. 


MAIN OFFICE & WORKS + CICERO STATION 


Wire us details for urgent 


CHICAGO 










NEW YURK 
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FOR BELLOWS and DATA 
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WHERE ACCURACY and long life count, hydraulically- 
formed metallic bellows are the answer. And Clifford’s 
Hydron Bellows, the first hydraulically y-formed bellows 
ever produced for industry, still rank first when the 
accent is on engineering skill. 

Clifford’s 44-page Hydron Bellows Data Book explains 
why so many big names in industry get bellows and 
bellows assemblies for temperature and pressure con- 
trol from the engineers who are always first with the 
facts. Write for this authoritative Data Book today. 
Clifford Manufacturing Company, 
570 E. First Street, Boston 27, 
Massachusetts. 


CLIFFORD 


Fast with the Facks on Hydiaulically-fe emed Bellows 
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Permanently Accurate 


Torque Wrenches 


STURTEVANT TORQUE 
WRENCHES are inherently 
accurate because they use the 
entire beam of the wrench as 
tue measuring element and 
readings are direct — not 
through gears, levers or other 
error-compounding mechanisms. 
They will give you years of ser- 
vice because the beam is ground 
to uniformly spread operating 
tess along its entire length, 
and all deflection is well with- 
in its elastic limits. They are 
practically indestructible, and 
can be handled like any other 
tool, on the bench, in the tool 
box, ete.—have no fragile dials, 
delicate springs or parts. That 
is why the majority of Torque 
Wrenches in use today are 
STURTEVANT TORQUE 
WRENCHES. 


Over 100 models and types with 


capacities from 0-40 inch ounces 
te 7200 inch pounds. 


Write for Bulletin TW-6 






































300,000 DEFLECTIONS 


and still accurate 


As in any other measuring 
limiting and inspecting tools, 
the first requisite of a torque 
wrench is accuracy. This accu- 
acy should be permanent for 
few indeed are the users 

who have means of peri- 


odically checking the 
accuracy of a torque 
wrench 
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TONNINGHAM Co. 
i SAFETY STEEL STAMPS - 


220 E. CARSON ST., PITTSBURGH, PA. 
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AUTOMOTIVE and AVIATION INDUSTRIES 
EQUIPMENT by ‘SILENT HOIST’’ 





SWING BOOM TRACTOR-TYPE CRANE 
Self-stabilizing: no outriggers or jacks 
Gasoline or Diesel. Solid or pneumatic 
tires. 11 to 35 ft. booms. 2'2, 5 & 10 
ton capacities. 


“SILENT HOIST” TRUCK EQUIPMENT 


WINCHES: Capstans: Single and Double Drum, Jaw Clutch, Keyed, and Friction 


Clutch. 2.000 to 50,000 Ib. Capacities. 
CRANES: Power Hoist. Manual or Power Swing Boom—l to 10 Ton Capacities 
POLE SETTING DERRICKS, TOWERS. etc 
TYPICAL USERS: Boeing: Lockheed: TVA: AT&T: N.Y. Tel.: Pennsylvania R. R 


Send tor Literature 














TRIPOD POLE DERRICKS 





Vay 1, 1944 


nde 


~~ 


Any Quantity 
Any Material 





INDUSTRIAL GEAR MFG. CO. 


4518 VAN BUREN STREET fel ile Vclomrs Mi aai, [el h 
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* FACILITIES .. 
EXPERIENCE | 









Pa 


GEARS @ @ There are always good 


reasons behind superiority—and this holds particularly true 
in the making of gears. Fairfield’s gear processing and 
engineering services have behind them the accumulated 
knowledge and skill of more than 25 years of experience in 
making gears for leading manufacturers and complete, 
modern plant facilities for making and testing gears. Con- 
sultation with Fairfield on any and all gear problems brings 
immediate dividends in satisfaction. 


FAIRFIELD MANUFACTURING CO. 
319 S. Earl Avenue Lafayette, Ind. 
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Cw Machining 


Creates 






MECHANICS 


Roller Bearing 
UNIVERSAL JOINTS 


Perfect 
o ¥ Balance 
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SHAFT ASSEMBLIES 


‘MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corp., 2026 Harrison Ave., ROCKFORD, ILL 











MANUFACTURERS OF SHEET METAL 
ANDO TUBULAR ACCESSORIES 


OARS AND 
PUMPS 


B-H AIRCRAFT CO., Inc, one sunociy 


YORK 









CONTRACTORS TO ALL LEADING 
_ ENGINE AND PROPELLER 
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BIG-HED-NIBS 
LOC-KEY-SET 


@ Three grades of diamends. Common quality 
$12 per karat. Medium quality $24 per karat. 
Select quality $48 per karat. (Contour tem- 
— supplied only in Medium and 


ality.) 
diamond sizes % to 10 karat are nib 
mounted for immediate shipment . . . Billed 
subject to approval. Specify quality of diamond 
wanted. (24 hour resetting service, $1.00 post 


paid.) 

Distributed thru Mill Supply Jobbers. 
Write for Free Crinder’s Instruction 
Card and Catalog 

DIAMOND TOOL COMPANY, Not Inc. 

Sheldon M. Booth. Pres. 
938 E. 41st Street CHICAGO, ILL 


RE-SET-ABLE 


Means more 

for your money. 

Prolongs the life 

Belee of diamond dressers. 

Select 
All 




















jf Heavy, medium and light stamp- 
/ ings in any quantity. A steady flow 
of production—when you want it. 


WORCESTER STAMPED METAL CO 


QUALITY 
9 Hunt Street, Worcester, Mass. 


STAMPINGS 


QUALITY 
STAMPINGS 





A NON-DRYING High Spotting Blue Paste 
| Saves Time and Labor es | 


| As it dces not dry out, it remains in condition 
| on work indefinitely, hence saves the 
scraper’s time. intensely vilue paste 
ean be spread thin; transfers clearly. 
50¢ per tube. 45¢, 2 or more. Ask 
your dealer, order from this Ad, or 
write for FREE Trial Tube! 


The DYKEM CO., 2301 LN. lith St., St. Louis, Mo. 



















FURNACES 


Gas Fired, Oil Fired or Electric 


For any Product, Process or Production 
Send your Inquiries direct te 


The Electric Furnace Co. 
Salem, Ohio 


‘STAMPINGS S22" 
AMERICAN METAL WORKS, Incorporated 


1537 Germantown Avenue, Philadelphia 22, Pa. 























LEADING THE 
0 
INDUSTRY IN Vascoloy CUTTING TOOLS 


CARBIDE TOOLS R a LY | iF J _ 


SINCE 1930 DIES 


TANTUNG 





VASCOLOY RAMET CORP. *© NORTH CHICAGO, ILLINOIS 





| TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 


We ore equipped to render complete 
service from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. Phone Male 3084 

















Rockford, Illinois 

















SOLVENT DEGREASING 
and ALKALI CLEANING 


All Types of Metal Cleaning Equipment 






and Cleaning Chemicals @ Processing Machines 


DETREX CORPORATION 


13001 Hillview Ave. . Detroit 27, Michigan 





@ 














Where 
Secure 
Seals Are 


VICTOR 


GASKETS 
OlL SEALS 
GREASE RETAINERS 
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A MANUFACTURING AND SALES BXECUTIVE aged 50 with 
over 20 years sales experience with Detroit industry, desires to 
represent an established and reputable concern in the Detroit 
area. Address Box 97, Chilton Co., 56th & Chestnut Sts., Phila- 
delphia 39, Pa. 











HYDR »- MECHANICAL STEERING GEAR FOR SALE. For auto- 


mobiles, auto buses, trucks, and heavy duty military vehicles. 
Excellent war and post war product. Box 94, Chilton Company 


Chestnut & 56th Sts.. Philadelphia 39, Pa 












































for over 40 years SOCKET-HEAD CAP SCREWS 
“' HOLLOW SET SCREWS 
THE PIONEER DANLY MACHINE SPECIALTIES, INC, 
2100 South 52nd Avenve, Chicago, lilinois 
MANUFACTURER OF AVE «ne ano er... 
: CLEVELAND ¢ PHILADELPHIA 
AUTOMATIC CHUCKING EQUIPMENT —s12votaw szntes \ com sma spn 
Danly Special Sets 
POTTER & JOHNSTON MACHINE CO. hited 
HARDNESS TESTING 
The STANDARD SCLEROSC E | 
highly, Improved) for more. than went 
doing the world’s hard work in testing. 
In general use for specifications pur- 





poses. Simple, Sturdy, Comparatively We make FELT to close standards for thou- 
Inexpensive. Illustrated bulletins free. , i 
FOR QUALITATIVE AND QUANTITA.- sands of uses. War demands and technological 
TIVE HARDNESS MEASUREMENT, | f ’ 
under Static Pressure, the MONOTRON | | advances are regularly developing new appli- 
is the only machine now available. Oper- P 

ative up to over 2000 Diamond Brinell. cations. We can help you. 


Avoids errors due to epring in Ph non 
pieces. Takes readings with the load on, Am 2 

avoiding reversal lash errors. No setting erican 

to zero. Operates at highest Speed. Has 


solved many old laboratory and shop Com 
problems. We also make the Durometer ne 


Re 
for testing the hardness of rubber. r _ 
Comprehensive bulletins free. General Offices: GLENVILLE, Conn. 
. New York Boston Chicago Detroit Philadelphia St. Louis 
THE SHORE INSTRUMENT & MFG. co. | Cleveland Los Angeles San Francisco Dallas Seattle 








Van Wyck Ave. and Carll St., Jamaica, New York, N. Y. 
Agents in all Foreign Countries 
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A Drilling Attachment ‘gx WITTEK AVIATION HOSE CLAMPS Standard 
FOR EVERY ANGLE | Equipment on NORTH AMERICAN B-25 MITCHELL 


No matter how hard to reach an area may be, 
or how cramped the quarters, there’s a Terry 
Angle Drilling Attachment to do the job 
quickly and efficiently. Terry tools are mak- 
ing outstanding contributions to aircraft pro- 
juction. Can be used with practically all 
types of portable electric and pneumatic drills. ; 
Several models, all precision built for severest ; i 











usage. i | ' 

Request details on your company letterhead " 

GEORGE A. TERRY CO. P Since the beginning of modern aviation Wittek Hose Clamps have 
350 S. Elmwood Ave. Buffalo, N. Y. | ; been known as the standard of the industry. Today they are being 


used by the nation's leading military aircraft and engine builders. 


De ey A 
REG US. PAT of 











HELP WANTED 





* 


Hamilton Standard Propellers offers an opportunity in propeller field 
work to persons trained in aircraft or propeller installations. Open- 


, . ings for men with aeronautical experience as: 
e Y wit % SERVICE ENGINEERS 


In addition there are positions available to persons experienced in 
the following classifications: 


TOOL AND GAGE DESIGNERS 
U ar on S MECHANICAL DRAFTSMEN 
METHODS ENGINEERS 
To arrange for an interview, please write United States Employment 


Service, 414 Capitol Avenue, Hartford, Connecticut, or Employment 
Supervisor at 


HAMILTON STANDARD PROPELLERS 
East Hartford, Connecticut 
All hiring shall be done in conformance with the War Manpower Stabilization Act. 


* 
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AC Spark Plug Div cube ks amas 
Abrasive Company Siierewekes 
Abrasive Dressing Tool Co... 
Abrasive Machine Tool Co 
Accurate Spring Mfg. Co 
Ace Mfg. Corp bwiris's 
Acheson Colloids Corp : 
Acme Pattern & Tool Co., Int 
Adel Precision Products Corp 
Aero Screw Company 
Aeroquip Corporation 
Aerosphere, In . 
Aetna Ball Bearing Mfg. Co 
Ahlberg Bearing (« 
Air-Maze Corp 
Air Reduction Sales Co 
Aircraft Accessories Corp : 
Aircraft & Diesel Equip. Corp 
Aircraft-Marine Products, In« 
Aircraft Nut Corp 
Aircraft Screw Products 
Aircraft Standard Parts Co 
Ajax Electrothermic Corp soe 
Allegheny Ludlum Steel Corp..... 
AlieG Premects Corks cs... cccwsse 
Allison Div., General Motors 
Aluminum Co. of America 
Aluminum Industries, Inc 
Alvey-Ferguson Co., The 
American Air Filter Co., Ine 
American Bosch Corp. .......... 
American Brake Shoe Co 
American Brakeblok Div... 
American Broach & Machine Co 
American Chain & Cable Co., Inc 
American Chemical Paint Co 
American Coil Spring Co... 
American Felt Co. ....ccceces : 
American Hammered Piston Ring 
Div. Koppers Co hese 
American Mach. & Metals, In 
American Metal Works, In¢ 
American Screw Co F 
American Steel & Wire Co 
Andover Motors Corp.. 
Arens Controls, Ine 
Arkansas Fuel Oil Company 
Armstrong Cork Co 
Aro Equipment Corp.... 
Arrow Safety Device Co 
Arter Grinding Machine Co 
Associated Spring Corp 
Atlas Drop Forge Co 


Auto Specialties Mfg. Co........96 


Automatic Transportation Co..... 
Automotive & Aircraft Div. Amer. 
Chain & Cable Co., Inc... 


B-H Aircraft Co.. 

Bakelite Corp. a oie 

Baker Ind. Truck Div Baker 
Raulang Co 

Baldwin Southwark Div 

Bantam Bearings Div., 
rington Co. 

Barber-Colman Co. ee 

Barnes Co., W. F. & John 

Bearings Co. of Amer. 


The Tor- 


Bellevue Mfg. Co.......... ne 
Bendix Aviation Corporation 
Bendix Products Div...... 


Eclipse Machine Div. ........... 
Bendix-Westinghouse Automotive 

Air Brake Co ined 
Berg Engineering Service 
mOtmiomem BWtees Co... ccccccccces 
Bijur Lubricating Corp aod , 
Birdsboro Steel F’dry & Mach. Co 
Black & Decker Electric Co 
Blakeslee & Co., G. S.. : 
Blanchard Machine Co., The 
Bliss & Laughlin, Inc 

foots Aircraft Nut Corp 
Borg & Beck Div. Borg-Warner... 
Borg-Warner Corp. .........ceee. 
Bower Roller Bearing Co... 
Bridgeport Fabrics, Inc 
Brillion Iron Works, Ine 
Bristol Co., The 
Brown-Lipe Gear Co 


SO 
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69 


144 


Brush Development Co., The...... ~ 
Bryant Chucking Grinder Co..... 77 
Buell Manufacturing Co........... - 
ee ee eee - 
Bulldog Electric Products Co...... 98 
Ey “eee GOO... . .. cacsae wudbiews 
Bunting Brass & Bronze Co....... 8&9 
Burdett Manufacturing Co....... = 
Burgess-Norton Mfg. Co...... eee boo 
Camloc Fastener Corp............. — 
Campbell, Andrew C., Div., Amer. 

Chain & Cable Co., Ine....... pone 
Campbell, Wyant & Cannon Foun 

dry Co. cae aelwe abvebs'oe Ge a . 132 
Cannon Electric Development Co.. 
Carbide & Carbon Chemicals Corp. 
Cepeenee GO,  eeCes co Bae eewdehates < — 
Cone “Ones - v0 cscvccscsgueeadan : — 
Carnegie-Lllinois Steel Corp.. 
Carpenter Steel Co , ee 
Celanese Celluloid Corp......... 53 
Central Equipment Co.....:....... 114 
Sees MOSCOW CO... occ veceecdesane SS 
Cee Caer Pere OR, «+ eh acwsoasand 76 
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WITH TORRINGTON BEARINGS 





TATA en 4-4 
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MULTIPLE STATION DRILL PRESS, built by Snyder 

Tool & Engineering Company, uses large 

Torrington Roller Thrust Bearings to provide 

anti-friction operation for the rotary table 

. : 4 and insure sturdy support to the “work.” 

270,000 POUNDS RADIAL LOAD and 168,000 pounds thrust load is the capacity of this compact, Bearing, as shown in cross-section, is supplied 

12.5” O.D. Torrington Mill Type Bearing designed by the Company’s Bantam Bearings Division 

to carry the work rolls of a new design axle-type rolling mill in the steel industry. This is 

another interesting example of the ability of Torrington engineers to design and build anti- 
friction bearings to meet new and specialized requirements. 


in three sizes to meet the requirements for 
both hand and power indexed tables. 


THE COMPLETE TORRINGTON-BANTAM LINE includes 
every major type of anti-friction bearing— 
straight roller, tapered roller, Needle and Ball. 
You will find the experienced assistance of 
Torrington engineers helpful in selecting the 
right bearing for any anti-friction bearing 
problem. For today’s requirements or assist- 
ance in laying out your postwar designs 


TURN TO TORRINGTON! 





FOR ANTI-FRICTION OPERATION on the long and 
cross feed shafts of this Universal “Cincinnati 
Acme” Turret Lathe, built by The Acme 
Machine Tool Company, four Torrington 
banded Ball Thrust Bearings are employed in 


each apron. This type of Ball Thrust Bearing STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 


as shown in inset is supplied by Torrington’s THE TORRINGTON COMPANY + BANTAM BEARINGS DIVISION 
Bantam Bearings Division in a standard range SOUTH BEND 21. INDIANA 
of sizes from %” to 34%” LD. ee 
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PISTON SPECIFICATION 
for any 
Heavy Duty Engine 
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FEMA UOT 


r=\ 


WAUKESHA FEDERAL 
CORBETT GMC HERCULES ENGINES MACK  LANOY 


CONTINENTAL STUDEBAKER CUMMINS 

; FWD BUDA MARMON-HERRINGTON REO 
l. Se 

: STERLING ENGINES HALL-SCOTT IHC DIAMON 


For Tuternal Combustion Engines ° Goth Garoline and Diesel 








ZOLLNER MACHINE WORKS ° FT. WAYNE, INDIANA 
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felopments in aircraft ring production insures Parallelism 
flatness and micro finish that meet the most exacting speci- 


fications |for military aircraft piston rings. A railroad track is a good 





i ‘ , . , 
example of practical parallelism but Ramco Rings are produced with 






Brances approaching gage block precision. 














